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ENTERED AT THE POST OFFICE AT NEW YORK, N. Y.; 
AS SECOND-CLASS MATTER. 


Eleventh Annual Meeting, Pacific Coast Gas Association. 
PaciFic Coast GAS ASSOCIATION, ) 
OFFICE OF THE SECRETARY, - 
San FRANCISCO, CAL., June 16, 1903. \ 
The Eleventh Annual Meeting of the Pacific Coast Gas Association 
will be held in San Francisco, Cal., at the offices of the Pacific Gas Im- 
provement Company, 455 Sutter street, Tuesday, Wednesday and 
Thursday, July 21st, 22d and 23d, 1903. The following papers will be 
read: 
President's Address; by Mr. M. C. Osborn, San Francisco, Cal. 
Wrought Pipe; by Mr. Franklin Riffle, San Francisco, Cal. 
High Pressure Gas Distribution; by Mr. John A. Britton, Oakland, 
Cal. 
Liquid Air: Its Application to the Gas Industry; by Prof. G. A. 
Bobrick, Los Angeles, Cal. 
The Oil Industry of California from a Commercial Standpoint; by 
Dr. C. T. Deane, San Francisco, Cal. 
Our Customers and Their Complaints; by Mr. D. Decker, Santa Rosa, 
Cal. 
A Paper (subject to be announced later); by Mr. L. P. Lowe, San 
Francisco, Cal. 


In addition to the above papers there will probably be contributions 
by at least two of the members on ‘‘ Short Topics” of interest to the 
fraternity. 

Arrangements have been made for a popular lecture on Liquid Air, 
by Prof. Bobrick, which will be given at the regular meeting place, 
Tuesday evening, July 21st, 1903. The lecture will be accompanied by 
experiments. It is the intention to make this lecture essentially a 
popular one, and members are cordially invited to bring their friends 
including ladies. Informality will be the order of the evening. 

Wednesday evening, July 22d, will be the occasion of the annual 
banquet, to be held at Delmonico’s, at which members only will be 
present. 

Qn Thursday, July 23d, an all-day trolley car ride will be given and 
members will be conveyed by special cars to many points of scenic and 
historic interest in San Francisco and thereabout. An opportunity will 
also be afforded them to inspect at least one of the large power plants 
in the great Metropolis of the Pacific. Luncheon will be served at the 
Cliff House, and ample time will be allowed for a visit to Sutro baths 
(the largest in the world), or a stroll upon the beach. Following the 
usual custom, ladies will be welcome on the outing. 

Through the courtesy of the Mechanics’ Institute, arrangements have 
been made whereby the privileges of, the Mechanics’ Library, 33 Post 
street, are granted to all members of the Pacific Coast Gas Association 
during the period of its 11th annual meeting. Mr. J. M. Cummings, 
Secretary, acting for the Institute, extends to members a cordial invita- 
tion to make free use of the books and rooms of the Library, and will 
take pleasure in giving them any inforniation or assisting them in any 
way in the use of the Library. It is hoped that members will show 
their appreciation by availing themselves of these privileges. No en- 
trance tickets are required, but members will kindly wear the conven- 





tion badge as a means of identification. 
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Members are strongly urged to lend their individual support to 


The Wrinkle Department: Mr. Geo. H. Colquhoun, Fresno, Cal., 
Editor. 


nie Experience Department: Mr. R. P. Valentine, Sacramento, Cal., 
itor. 

The Novelty Department: Mr. Geo. H. Hollidge, Merced, Cal., Com- 
mittee in charge. 

The Wrinkle and Experience Departments depend for their very 
existence upon the willingness of members to contribute, and are an 
index of the ‘‘lag” or “lead” of the Association as a whole. Please 
remember this and help to maintain the standard. 

The Novelty Department is, in truth, a novelty this year. In it we 
hope to find samples or models of all the good things manufactured dur- 
ing the past year for which a ‘‘ gas man” hasuse. If you know of any, 
communicate immediately with Mr. Hollidge. 

The Question Box.—An effort is being made this year to give the 
Question Box the attention which it merits, and to this end a special 
cén.munication has been issued on the subject. An immediate reply 
thereto is requested. 

The Secretary will be glad to meet members and furnish information, 
at any time prior to the meeting, at 628 Rialto Building, San Francisco, 
Cal. J. B. GRIMWOOD, Secretary. 








BRIEFLY TOLD. 


——<——__—_ 


‘‘ FIELD’s ANALYSIS.”—A most welcome arrival this week was a copy 
of ‘‘ Field’s Analysis,” which has to do with an analysis of the accounts 
of the principal gas undertakings in England, Scotland and Ireland for 
the year 1902. The present volume is the thirty-fourth that has been 
issued, and it is of a verity not only the equal but the superior of any of 
its predecessors, although the latter always teemed with information for 
the student or the engineer who would keep up with the actual, commer- 
cial standing and progress of the gas industry in Great Britain. Its 
compiler, Mr. John W. Field, is to be congratulated on the zeal, as well 
as on the success which has accompanied his labors, that has for its end- 
ing sets of tables and series of figures that are so plain that even a tyro 
in the profession may understandingly apply their meaning. We will 
be glad to furnish copies of this useful work, the price of which is $5. 





NoTEs—— 


AT the annual meeting of the Milwaukee (Wis.) Gas Light Company 
the office»s elected were: Directors, Emerson McMillin, F. G. Bigelow, 
S. M. Green, H. C. Payne, J. P. Murphy, H. A. Leudke, G. G. Pabst, 
Edward G. Pratt and Wilmer Sieg; President, Emerson McMillin; 
First Vice-President and General Manager, Edward G. Pratt; Second 
Vice-President, 8S. M. Green; Chairman of the Board, F. G. Bigelow; 
Secretary and Treasurer, Ewald Haase; Asst. Secretary and Treasurer, 
S. J. Glass. From this list it will be noted that Mr. Edward G. Pratt, 
who some months ago was appointed General Manager of the Company, 
has also had put upon him the duties that go with the office of First 
Vice-President. That he will be thoroughly up to handling them effi- 
ciently goes without saying. 


THE proprietors of the Cambridge (Mass.) Gas Company have awarded 
to the Western Gas Construction Company, of Fort Wayne, Ind., a 
contract for the placing of an 8-foot 6-inch set of the Western’s extended 
carburetter and superheater design of water gas apparatus. The con- 
tract includes the operating floor complete. The apparatus will be ready 
for operation in November. 


It is reported that the United Gas Improvement Company will absorb 
the business and properties of the St. Paul (Minn.) Gas Light Company. 


Mr. J. H. CARDER has been appointed Assistant Superintendent of the 
Brooklyn Borough Gas Company, Coney Island, N. Y. 


THE gentle, good and generous Mr. Claus Spreckels has sold his In- 
dependent Gas and Power Company and his Independent Electric 
Light Company, both of San Francisco, to the San Francisco Gas and 
Electric Company. 


A CORRESPONDENT in Baltimore forwards the following under date of 
the 6th inst.: ‘‘ A test case is to be arranged between the city and the 
Consolidated Gas Company as to the former’s right to charge the latter 
a fee of 25 cents for each repaired gas meter which is resealed and re- 
stamped. The question at issue involves an annual amount of $4,000, 
which heretofore has been paid by the Gas Company to the city for the 
reinspection of repaired meters, Acting upon a recent opinion by Mr. 
W. Cabell, Bruce, given before his appointment as City Solicitor, the 
Gas Company has taken the position that it is not obligated to pay other 
than the original charge for the meter inspection. Three-fourths of the 
meters inspected by the Superintendent of Lamps are of meters which 
have been taken out of service, repaired and put again in use.” 








Candlés and Calories. 


— 

[A lecture delivered by Pror. Vivian B. LEWEs, at the Annual General 
Meeting of the English Institution of Gas Engin2ers, held in Lon- 
don, June 9th, 10th and 11th.]} 


Candles and calories! True types of the past and future of the great 


gas industry—the dead past in which candle power was everything, the 
future in which calorific value and price will determine the position gas 
is to take in competition with other illuminants, not beeause the cal- 
orific value must be high to yield all the illumination required, but 
because fuel gas offers the widest field for expansion. The altered con- 
ditions of gas manufacture, brought about by the happenings of the 
past 10 years, demand an entire rearrangementof our methods of valua- 
tion as applied to gas supply. Already in the committee rooms of the 
Houses of Parliament scarcely a gas bill now goes through without ques- 
tions of calorific value arising; and everything points to the probability 
that before long clauses as to calories as well as candles will add to the 
terrors of the gas manager’s life. 

At the present moment, the view taken by the average gas manager 
is that a standard of calorific value would be a relief after the chaos 
which law and science have succeeded in producing under the title of 
candle power. But should clauses as to heating value be accepted with- 
out due consideration and greatly extended knowledge, it is to be feared 
that in years to come gas undertakings may find them a serious hind- 
rance to advancement, by binding them down to processes and qualities 
of coal which might with advantage be abandoned. My desire this 
morning is to discuss the problem of heating value in such a way as to 
show the conclusions we can arrive at from our present knowledge, and 
the lines on which investigation can most profitably be carried out. For 
many years to come it will be impossible to divorce the old form from 
the new; and candle power must remain side by side with calorific 
value. So that the first thing to be done is to bring them into agree- 
ment, and to realize clearly the relation that exists between them. 

In some Cantor lectures given last autumn it was pointed out that, in 
considering the question of the illuminating value of the gas and its 
calorific value, it must be apparent to everyone who has studied the 
question that no definite relation can exist between them. One may 
take a dozen samples of illuminating gas of the same candle power, each 
of which will differ from the others in its composition; and as the cal- 
orific value is entirely dependent on the composition, it will often be 
found that two 16-candle gases vary in calorific value to a greater ex- 
tent than between a 16 and a 15-candle power gas more nearly equal in 
composition, while these discrepancies are to an enormous extent in- 
creased by variations in the method of determining the illuminating 
value. By adopting, however, a rational process of testing the candle 
power, and taking the mean of an enormous number of calorific deter- 
minations, it is found that an average relation can be obtained which 
may be taken as the basis for considering this question. 

Although scientific gas testing may be said to have been in vogue for 
35 years, recent events seem to show that we still stand in sad need of 
common sense in the application of our knowledge; and when we are 
gravely informed that the right way of testing the candle power of a 
gas is to begin by destroying a large percentage of the light that the 
gas is capable of developing, and measuring the remainder with every 
detail of scientific accuracy, we feel that we understand what the old 
metaphor meant by ‘‘ straining at a gnat and swallowing a camel.” It 
was my intention to go fully into this portion of the question, and to bring 
before you the results of many long sets of tests showing the importance 
of recognizing the effect of the standard burner on the quality of the 
gas to be tested; but Mr. Grafton has dealt with this subject, and it can- 
not be left in more able hands. I must, however, give briefly my own 
conclusions on the subject so far as they bear upon the relation between 
candle power and calorific value. 

I may at once say that if the historic method of testing the illuminat- 
ing value of gas by burning it at the 5 cubic foot rate in a ‘‘ London” 
Argand is to be maintained, no relation will be found between the two 
—save that with aslight fall in heating value a great and varying loss 
in illuminating value takes place. This is due to the fact that the true 
calorific value is being obtained for the lower qualities of gas; while 
their candle power is merely a record of the residuum of light obtain- 
able after improper burning has destroyed a variable proportion of the 
light-yielding constituents. I say variable advisedly, as a gas which 
gives an illuminating value of 14 candles when tested by a rational 
method may give anything from 13 to 11.5 candles when burnt at the 5 
cubic foot rate in the ‘‘ London” Argand, according to whether it is a 
pure coal gas or a diluted gas. 

The idea that a parliamentary definition made over 30 years ago must 
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hold good under the altered conditions of to-day seems to me utterly op- 
posed to all common sense. Then we had the ‘‘ London” Argand, the 
5 cubic foot rate, candles, and the open bar or box photometer. As far 
as London is concerned, the candles are gone, the old photometer has 
passed away, and in their place the Referees have given us the far 
superior 10-candle lamp and table photometer devised by Mr. Harcourt. 
No parliamentary sanction seemed necessary for these changes; the 
Referees were all powerful. Moreover, the 5 cubic foot rate seemed to 
offer no insurmountable difficulties, as with the table photometer the 
gas has to be burnt to give a definite light; and the value of the 5 cubic 
feet is left to arithmetical methods. Yet when it is shown that the 
‘** London” Argand is only fitted--indeed, only constructed—to develop 
properly the light from a 16 to 17-candle gas when consumed at the rate 
of 5 cubic feet per hour, and that with a low illuminating gas an error 
(not of small fractions of a candle, but of whole candles) may be intro- 
duced, a cry of pious horror goes up at the thought of altering the 
standard. 

The fact that the Board of Trade have promised to appoint a committee 
to consider the whole question, gives hope for the future. But at pres- 
ent all is chaos. For the purposes of the experiments made for this lec- 
ture, I have employed the method of testing illuminating power by 
burning the gas to a light of 16 candles in the ‘‘London” Argand and 
calculating the candle power for 5 cubic feet—a method which, although 
it does not give quite so high a candle power as can be obtained from 
specially constructed Argands, or from the ‘‘ London ” Argand as altered 
by Mr. Grafton, yet has the advantage of being applicable in every gas 
works where photometric apparatus exists, and which is very fairly 
accurate over a range of from 12 to 17-candle gas. 

Before attacking the question of calorific value of coal gas, I think it 
will help us to consider the heat relations of its constituents, as we shall 
then more clearly realize the factors that govern the results we obtain. 
In all the many lectures I have given on the composition of coal gas, I 
have insisted on the importance of the methane present as yielding not 
only a part of the light, but in giving size and stability to the flame. 
When we come to consider the thermal side of the question, one is more 
than ever impressed with the fact that it is the presence of a considerable 
percentage of this gas that gives coal gas its pre-eminence as a factor in 
producing not only light, but heat. 

The heat value of a gas may be arrived at either by calculation or by 
direct experiment. As an example of the first, we may take methane, 
which will give us a fair idea of the troubles that beset our path. ‘The 
beautiful work of Andrews, Thomson, Favre and Silberman has given 
us the basis upon which all calorific calculations are founded. Burn- 
ing a unit weight of pure carbon under conditions which insured the 
whole of the heat developed being transmitted to water, they found that 
8,080 unit weights of water could be raised 1°C., and that under the 
same ccnditions a unit weight of hydrogen would raise 34,400 units of 
water 1° C.; hence they ascribed the value of 8,080 thermal units to 
carbon and 34,400 to hydrogen. 

When a gas consists of carbon and hydrogen only, it is often con- 
sidered sufficiently accurate in practical working to determine its per- 
centage composition by weight, and then to multiply the carbon found 
by 8,080 and the hydrogen by 34,400—the sum of the two resultants, 
divided by 100, being taken as representing the calorific value of it as a 
fuel. On analysis, we find methane has a composition of 75 per cent. 
of carbon and 25 per cent. of hydrogen; and 

(75 x 8,080 + (25 x 34,400) _ 


—— = 14,660. 


14,660 would, therefore, be taken as the calculated calorific value of 
methane. 

Now such a calculation introduces two serious errors: First, in the 
act of combining heat is either evolved or absorbed; and to break up a 


chemical substance, it is necessary to expend just as much heat as was 
evolved during its formation. For many gaseous substances, this is 


easily arrived at. But for solid and liquid fuels it isan unknown fac- 


tor; and, consequently, for these all calculations are of very little 


value. 


It has been shown over and over again that coals having the 
£ g 
same percentage composition, and hence the same calculated calorific 


value, differ in heat value when examined by a calorimeter. Secondly, 


the value for carbon has been determined for solid carbon: and even 


speculations have been made as to the magnitude of these errors; but 
nothing of a satisfactory nature can be deduced from them. 

How serious the first may be is shown in our previous calculation of 
the calorific value of methane, of which we know the heat of formation. 
Calculating, as before, the heating effect of methane, we find that it 
has a thermal value of 14,660 units. But the heat of formation of the 
molecule of methane (CH,) is + 20,414 units; and our value for methane 
corrected would be— 20,414 

14,660 — - 16 


or 13.384 thermal units—a number much more nearly approaching that 
which is obtained as a result of actual experiment. 

Taking, now, 13,384 as the pounds of water raised through 1° C. by 
the complete combustion of 1 pound of methane, we have to reduce this 
factor to B.T.U.—i. e., to pounds of water raised 1° F. by the combus- 
tion of 1 cubic foot. In round numbers, 23.5 cubic feet of methane 

13,384 ; sf 

weigh 1 pound. Sothat - —<— 596.9 pounds raised 1° C.; and asa 
s P 596.9 x 9 
degree of the Centigrade scale is {ths of a degree F., —— eae 1,024.2, 
which is therefore the gross calorific value in B.T.U. The combustion 
of the hydrogen in the methane, however, forms water, the conversion 
of which into vapor renders a certain amount of the heat developed 
latent; and a deduction for this reduces the figure to 919 B.T.U., which 
is the net value of this particular sample of gas. 

A good example of the confusion created in the lay mind by scientific 
utterances is to be found in the calorific value of hydrogen. A pound 
of hydrogen when burnt evolves more heat than a pound of any other 
known substance; and as a rule this has given rise to the impression 
that this gas must be the most valuable of all gaseous fuels. The fact 
is, however, overlooked that it is also the lightest known element, and 
that it takes no less than 186.5 cubic feet to weigh a pound, so that the 
heat value of the cubic foot is only 325 B.T.U. gross; while the fact 
that water 1s the only product of its combustion, lowers the net value to 
272 B.T.U.—a lower duty even than that of the product of the incom- 
plete combustion of carbon (carbon monoxide, which yields 330 B.T.U., 
both net and gross; there being no water to vaporize, and no heat 
therefore rendered latent during its combustion). 

Taking the main constituents of coal gas and tabulating them accord- 
ing to their calorific value taken in round numbers, we may state them 
as foliows: 


Calories per Cubic Foot.— —B.T.U.’s per Cubic Foot.— 
Description of Gas. Gross. Net. Gross. Net. 
Benzene vapor..... 938.9 902.5 3,718 3,574 
HEBVIENG. .....0000 404.8 381.3 1,603 1,510 
MMUUG 5 6o ia'e 0: 258.6 232.0 1,024 919 
Carbon monoxide... 83.3 83.3 330 330 
Hydrogen......... 82.0 68.7 325 272 


Taking, now, an ordinary sample of 16-candle power coal gas as sup- 
plied to the city, and applying these values to its combustible con- 
stituents, we have: 





RIN onc ccccccccvncececses 54 percent. x 325 = 17,550 
NN 56s ca oo sin. Scie es ere Se? te x 1,024 = 34,816 
BR iis vais Scb denn seceiness — x 1,603 = 4,809 
Se alc pial id acne Aster colors ; eh x $718 = 3718 
Carbon MOMORIGC . <2. 06s. cece ey * x 330 = 1,980 

62,873 


or 628.73 B.T.U. gross for a cubic foot; while if the calorific value be 
tested direct in the calorimeter, we obtain, as the value of the mean of 
ten determinations by the Junkers’ calorimeter, 157 calories per cubic 
foot, or 157 x 3.968 = 623 B.T.U. 

For every reason the experimental determination of the calorific value 
of a gas is the most satisfactory, the easiest, and most reliable method, 
as calculation necessitates an accurate analysis of the gas which is very 
difficult to obtain, and which would not only make the calculation of 
the calorific value a most laborious operation, but would also leave 
loopholes for so many sources of error that the results would be open 
to grave doubt. Given a good analysis, however, calculation enables 
one not only to obtain the calorific value under conditions where direct 
determination would be impossible, but also affords us an insight into 
the cause of any abnormal variation in thermal value which might 


this value varies from the different forms of carbon, and for the same] otherwise be difficult to trace. Taking the calculation of the calorific 
form by different observers. It is evident, however, that the carbon | value just given, it is clear that more than two-thirds of its heating 
does not exist in the solid form in methane. Consequently, such power is due to the hydrocarbons present in it, and that methane is 


formulz introduce errors of totally unknown magnitude, either with 


the factor which makes a good coal gas so superior to all other forms 





solid or liquid fuels, and are often not reliable for gases. Various' of gaseous fuel. 
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The possibility of directly determining the calorific value of a com- 
bustible gas has only been placed within the reach of the gas manager 
during the past 10 years by the introduction of that beautiful instru- 
ment that we all know as the Junkers’ calorimeter, and which has been 
so often brought before you as to need no fresh description from me. 
In this instrument, the heat generated by a flame is transmitted to 
water; measurement of the gas burned, and the volume and rise of 
temperature in the water giving all the data necessary to calculate the 
calorific value of the gas. The ease, rapidity and accuracy with 
which determinations of thermal value in gases could be made by this 


apparatus have in reality created the possibility of a practical standard | 


of heat value; and, as was to be expected, a rival calorimeter has ap- 
peared on the market in a modification of the Junkers apparatus known 
as the Simmance-Abady calorimeter. 

I have frequently been asked as to the relative accuracy of the two 
forms of apparatus; and in order tw provide an answer to the query, I 
have had long series of tests made by independent observers working 
alternately with the two instruments on the same gas, and find that the 
differences in results obtained from the two forms of apparatus are not 
greater than the differences obtained between tests on the same appara- 
tus. So that, in practical working, there is nothing to choose between 


them. I may, however, warn intending users as to the importance of | 
seeing that the thermometers supplied are carefully checked for uni- | 
formity over the range of temperature at which they are likely to be| 


used, as a very small discrepancy in the calibration will introduce a 
serious error into the results. 


A point also on which considerable confusion seems to exist in the lay 


British Thermal Units. 
600 - 


15 











Candle Power by 16-Candle Rate. 


mind is the relation between the calorie and the British thermal unit. | of spots, somewhat resembling a chart of the Milky Way, and which 


minating value. But directly another kind of coal is employed, a 
wide divergence from the previous results is found, and analysis at 
once shows that this is due to variations in the proportions of hydro- 
carbons present. In the same way, if carburetted water gas made with 
the same grade of oil is tested. and the illuminating power varied by 
altering the amount of oil cracked, perfectly regular results are ob- 
tained down to a certain limit, below which the illuminating value de- 
creases far more rapidly than the calorific value. But change the oil, 
and use American instead of Russian, or vice versd, and at once a dif- 
ferent ratio is obtained. 

It is clear from this that it is not possible to take a calorific value as 
indicative of any particular illuminating value, or say that such a 
candle power gas will have a definite calorific value, because a 16- 
candle gas may be anything between 575 and 650 B.T.U. gross, and 
will vary between such limits according to the kind of coal used for its 
production, or whether it is a pure coal gas or a mixture with carburet 
ted water gas. In fact, every alteration in composition is reflected in 
the calorific value. As, however, calorific tests made on varying 
grades of coal gas are collected in greater and greater numbers, and 
are entered in diagrammatic form, the more nearly does a line drawn 
through the center of the myriad points approximate to a straight line, 
until now, after several years’ testing, the calorific value of various 
grades of coal gas from every part of the country, and made from all 
sorts and classes of coal, and treating them as described, I have ob- 
tained the average relation shown for coal gas, and also the second 
curve for carburetted water gas. 

Taking the original diagram, the lines appear to run through a haze 


16 


For all scientific work the metric system of weights and measures is | are only rendered straight by their equidistance from outlying points; 


employed; and the calorie represents the amount of heat required to 
raise 1 liter (1,000 grammes, or 1 kilogramme) of water 1° C. So that 
when the statement is made that a gas has a calorific value of 157 
calories per cubic foot, it means that, on complete combustion, it yields 


| while those points distant from the main average lines themselves again 


| fall into secondary lines in the same direction, but on different planes 


to the main lines, and which represent the curves of calorific value for 
coals of the same kind. I want it clearly understood that this diagram 


enough heat to raise 157 liters or kilogrammes of water through 1° C. | is merely put forward as the average relation between the illuminating 


The unit of heat used in English commercial work is, however, the 
British thermal unit, which is the quantity of heat required to raise 1 
pound of distilled water through 1° F.; and a factor can easily be found 
for converting the one unit into the other. The kilogramme is equal 
to 2.2 pounds; while the degree on the Fahrenheit scale is equal to {ths 


of adegree Centigrade. So that 1 calorie equals sexe = 3.96 B.T.U. 


e 


Therefore, calories multiplied by 3.96 become British thermal units; | 


while the latter, divided by 3.96, give calories per cubic foot. For ordi- 
nary conversion work, however, it is often considered sufficiently ac- 
curate to multiply the calorie by 4 to obtain the British value. 

Having now cleared the ground, we can return to the question of the 
relation existing between the illuminating and calorific value, and the 


points to be considered in the future in defining a calorific limit to a | 


coal gas supply. Ifthe same coal be used for all tests, and varying 
illuminating powers be obtained by varying the temperature at which 
the coal is carbonized, fairly concordant results will be obtained—that 





power of a pure coal gas and its calorific power, and that the var-ations 
from the line may amount to 5 per cent, or even more. But with this 
reservation, it gives a definite idea of the relation existing between 
candle power and calorific value. 

Taking, now, the chart, our average calorific value may be tabulated 
for each candle power between 12 and 20 as follows: 


Calorific Value of Pure Coal Gas. 





-——-Calories.———— British Thermal Units.— 

Candle Power. Gross. Net. Gross. Net. 

12 136.0 120.6 510 480 

} 13 141.0 125.6 560 500 
14 147.0 131.2 585 522 
| 15 153.2 136.2 610 542 
16 157.0 141.2 625 562 
17 162.5 146.2 647 582 
18 168.3 151.2 670 603 
19 173.3 156.3 690 622 


is, the loss in calorific value will fairly well follow the loss in illu- | 20 178.8 161.3 712 €42 


. 
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Calorific Value of Carburetted Water Gas. 


Calories. 








— --British Thermal Units. 


Candle Power. Gross. Net. Gross, } 
12 123.1 113.5 490 452 
13 128.1 118.6 510 472 
14 132.9 122.8 529 489 
15 137.4 127.6 547 508 
16 142.4 132.4 , 567 527 
17 147.5 137.4 587 547 
18 152.7 142.4 607 567 
19 157.5 147.5 627 587 
20 162.5 152.5 647 607 


This gives us a basis upon which it is possible to go in the event of it 
being desirable to define calorific value, as well as candle power, in a 
Gas Act. If, for instance, a gas company desire to supply a 12-candle 
gas, and the authorities on their side want the calorific value prescribed 
as well as the candle power, a margin of at least 5 per cent. from the 
average recorded calorific value should be taken. That is to say, the 
gas should be prescribed of 12-candle power and not less than 500 
B.T.U. gross heating value; while if the manager desired to largely 
utilize dilution with water gas, then the standard calorific value would 
have to be lowered, and the gas prescribed as of 12-candle power and 
not less than 460 B.T.U. gross heating value—such definition leaving a 
margin of 5 per cent., which appears necessary in our present state of 
knowledge. 

I should like to point out here that a most important piece of research 
work remains to be done with regard to the calorific value of coal gas, 
and that is the tabulation of the calorific value of the gas obtained from 
various grades of coal. Should any works that are blessed with a com- 
plete experimental equipment find it possible to do this, the data will be 
of the utmost value im the near future when this question must be dealt 
with. 

In many of the published results regarding the relation between 
calorific power and illuminating power, the experiments have been 
rendered useless by the low illuminating power having been obtained 
by ‘‘stripping” the gas—i. e., by taking out the unsaturated hydrocar- 
bons to a greater or less extent by bubbling the gas through petroleum. 
It is possible, working in this way, to obtain a gas which will remain 
almost constant in calorific value, while the illuminating power de- 
scends with great rapidity. This result is due to the fact that the 
methane, which gives considerably more than half the heating value, 
remains untouched, while the benzene and ethylene, which were the 
main factors in the illuminating value, alone are withdrawn; and these 
representing only a very small percentage of the heat-giving con- 
stituents of the gas, the loss is naturally a very slight one as regards the 
calorific value. 

This point also shows the effect which various methods of enrichment 
have upon calorific value. If the candle power of a pure coal gas rises, 
it is because a larger percentage of illuminants from the coal are pres- 
ent, and at the same time that one gets an increase in the unsaturated 
hydrocarbons, and a consequent increase in light, a pro rata increase is 
also obtained in the saturated hydrocarbons—such as methane—and 
consequently a relative increase in the heating value. But if a poor 
coal gas be enriched by adding to it (say) benzol vapor, the enrichment 
in candle power takes place without so great an enrichment in heating 
value. This is at once seen when one considers the relation between 
the light yielding and the calorific values of such hydrocarbons as are 
present in the coal gas. 





B.T.U’s Illuminating 
Description of Gas. "G6 ross. Net. 5Cubie Pest. "mae 
pe Peereee 1,024 919 5.2 984.6 
Ethylene......... 1,603 1,510 70.0 114.6 
Benzene vapor.... 3,718 3,574 820.0 22.6 


It is clear from this that if a coal gas is taken in which a large propor- 
tion of the illuminating power is due to the presence of methane and 
ethylene, for any given illuminating power it must have a higher calo- 
rific value than when the illuminating power is due to the addition of 
benzene vapor. 

It is impossible to leave the question of candle power and calorific 
value without some reference to the value of the thermal power to the 
consumer, It was the incandescent mantle that led to reduction in 
illuminating power in the gas; and the relation between the calorific 
value of a gas and the light to be obtained from it by the mantle is 
therefore a question of the utmost importance. In the Cantor lectures 
given last autumn, I pointed out the fallacy of supposing that a regu- 
lar fall in the light to be obtained from a mantle takes place with the 
fallin the calorific value of the gas; and as this seems to have created 





some dissatisfaction in the minds of those who supported the idea that 
high candle power and high calorific value means increased efficiency 
in the mantle, I should like to say a few more words in explanation. 

The light emitted by an incandescent mantle is partly due to the cata- 
lytic action taking place upon its surface, and also largely due to the 
temperature of the flame which is heating the mantle. The popular 
idea seems to be that the temperature of the flame is governed by the 
calorific value of the gas. This, however, is an utter fallacy. The 
calorific value of a yas represents the total amount of heat which the 
complete combustion of the gas can yield; but the temperature of the 
flame produced by the combustion will depend: (1) Upon the time in 
which this volume of gas is consumed; (2) on the area in which the 
combustion takes place; and (3) upon the amount of air needed for 
completing the combustion and the specific heats of the products of 
combustion of the flame and the residual nitrogen from the air, which 
in their escape remove heat from the flame. It is clear that if a cubic 
foot of gas contains (say) 500 B.T.U., while another contains only half 
that quantity, if twice the volume of the second can be burnt in the 
same time and space, the two flames will probably be about the same 
temperature. In arguing upon the effect of the calorific value upon the 
light emitted by the mantle, it seems to have been generally overlooked 
that it is the intensity of the flame which will be the important factor 
and not the calorific quality of the gas employed. 

I pointed out in my Cantor lectures that I had obtained over 19 can- 
dles per cubic foot with water gas; and I thought that as burners had 
been advertised as giving 20 candles a foot with this combustible, it was 
a well recognized fact that a high candle power could be obtained. But 
to my surprise, I received many communications to the effect that no 
such duty was attainable. This caused me to go again into the matter. 
I procured a number of Strache and other water gas burners from 
abroad; and, through the courtesy of Mr. Goulden, a holder of water 
gas was placed at my disposal at Beckton. From none of these burn- 
ers, however, could I obtain a higher result than about 15 candles per 
cubic foot. Rut in looking through my old ‘burners, I found the one 
with which the original tests had been made. This was a fuel gas 
burner hailing from Philadelphia, and which, as far as looks went, was 
practically identical with those of Continental make, but with a little 
better finish and eleaner holes. With this burner, as the mean of tests 
with a ‘‘C” Welsbach mantle in four positions, 19.38 candles per cubic 
foot of gas consumed were obtained; the mean of four readings being 
158 candles for a consumption of 8.15 cubic feet of water gas at a pres- 
sure of 1.3 inches. The chimney employed was 5 inches by 2 inches, 
which gave better results than a longer one; it being evident that un- 
der these conditions one got just the right air supply. 

The water gas was purified from carbon dioxide, and had a calorific 
value of 81.86 calories gross, and 74.66 net. In this case, one has a gas 
of 81.86 calories, or 325.7 B.T.U., giving the same light per cubic foot 
of gas consumed as under the ordinary conditions with a ‘‘C” Wels- 
bach burner it would give with a good coal gas having a thermal value 
of 630 B.T.U. It is clear, therefore, that caloritic value for this pur- 
pose is not so important a factor as some people would have us suppose. 

Coming to the question of flame temperature, one finds that the coal 
gas gives a flame the temperature of which will be somewhere about 
1,660° C.; while the temperature of the water gas flame, according to 
the determinations made by Herr Blass, approximates to 1,775° C. The 
explanation of the higher temperature of this flame is that, in the first 
place, a much larger volume of water gas than coal gas could be burnt 
in the same space, and that the gas, being non-luminous, the air supply 
can be entirely obtained from exterior sources, and is less in volume 
than with coal gas. Under these conditions, the residual nitrogen of 
the air and the products of combustion, in their escape from the flame, 
are probably not heated to so high a temperature as when the larger 
proportion of air necessary with coal gas is passed into the Bunsen 
burner with the gas, and therefore passes through the whole body of 
the flame. 

The ordinary ‘‘C” burner and mantle would. require just about 4 
cubic feet of a gas having a calorific value of 630 B.T.U. in order to 
yield the best results; while in this experiment just double the quantity 
of gas was consumed. The light also is nearly double; this being due 
to the well known fact that the conversion of heat into light becomes 
enormously greater the higher the temperature. A still more striking 
illustration of the fact that high calorific values are not necessary for 
the incandescent mantle is that it is found possible to use gases of even 
lower calorific value than water gas. It has been universally consid- 
ered impossible to utilize such fuel gases as those produced by the Wil- 
son, Mond, Dowson and other processes of the same character for illu- 
mination by meats of the incandescent mantle, owiug to the low ther- 
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mal value of the gas and the comparatively low temperature of the 
flame. 

It is evident that from one-half to two-thirds of the volume of fuel 
gases being composed of inert nitrogen and carbon dioxide, the com- 
bustible constituents are not only diluted, but the diluents also retard 
combustion by keeping away the air toa certain extent from the burn- 
ing gas; and the flame produced is large and of low intensity. With 
such gases, the idea that further dilution with air could in any way in- 
crease the intensity of combustion in the flame to a degree that would 
render it practically useful for mautle lighting and heating by small 
flames never seems to have been entertained until Messrs. Tatham «nd 
Chamberlain discovered that, by taking an atmospheric burner of 
special construction with a carefully regulated air supply, the com- 
bustion could be so intensified that gases of low caloric value. could be 
utilized for purposes that up to that had been considered as being only 
attainable by the use of coal gas. 

In testing this process, the gas was made by the injection of air and 
steam into a producer, in which the fuel used was anthracite nuts. 
Two samples of the gas taken during the lighting and heating tests gave 
me on analysis the following results: 














the Argand which has been used as the standard by directly comparing 
it with a 1-candle pentane lamp fitted to a photometer bar in line with 
the Argand, which is so arranged that the two operations can be con- 
ducted without the observer Jeaving his seat. 

It seemed to me that this new departure is so important, having re- 
gard to the progress made by the incandescent mantle, that I instituted 
a series of tests with it in order to see how results obtained by a prac- 
tised mantle photometrist on the open bar would agree with the results 
obtained by another observer on the new photometer. In order to carry 
out these tests, Messrs. Alexander Wright & Co. fitted one of the photo- 
meters for me in a darkened room at Greenwich; and an open bar 
photometer with a 10-candle standard was placed in line with the in- 
candescent mantle on the table photometer, so that direct results on the 
bar could be made at the same time as the readings on the ‘‘ Flicker” 
photometer. 

In making these tests, I did not confine myself to the ordinary Wels- 
bach mantle, but used several kinds of mantle giving different tints of 
light—such as the old red chrome alumina ‘‘Sunlight” mantle, with 
its rich orange light, Continental fuel gas mantles, with that indescrib- 
able greenish glare which characterized the early Welsbach mantles, 


erin eemediiie ioe t ion and with ramie, collodion, and cotton mantles of English and foreign 
Combustibles Hydrogen .. PEERS "95.95 al mone aaa asi cent. manufacture—and obtained the results given in the following table: 
ov wees teeees 1.39 “5 1.97 si Comparison of Various Mantles—Simultaneous Tests by the Sim- 
Nitrogen..... ....39.33 ss 38.92 “ / “e- ‘*Flicker” P. , 2 Bar Paotometer 
a } Garon ile ae as 8.98 zs mance-Abady, ‘Flicker ee and the Bar . “s oaeres 
ry . 66 . ‘6 -——-Photometer.-——, _ 10tometer. 
i 4s cieaneee nil nil Mantle. Bar. Flicker.” Bar. “slicker.” 
Observer. 1, II. If. I, 
100.00 100.00 32.0 26.0 31.0 30.8 


These analyses show the gas to be of exceptionally good quality. This 
is borne out by the calorific value; the mean of a long series of deter- 
minations made by the Junkers calorimeter giving the calorific value 


31.0 30.0 28.5 34.4 
33.0 34.4 28.5 32.8 
32.0 30.0 28.0 31.6 


Pink Sunlight .... - 


_—_—-—<—<—_, 









































as 198.5 B.T.U. gross and 184.3 B.T.U. net. 32.0 32.6 29.0 w.6 
This gas was burnt in the Tatham burner fitted with an ordinary 86.0 8 78 

x “way ° . x 4.0 81.0 73.0 
Welsbach C” mantle; and in the first burner tried gave the follow- Collodi | 86.0 80.0 83.0 78.0 
ing results: OLLOGION ... cece 2° be 82.0 85.0 80.0 
Gas Gas C ved 86.0 82.0 86.0 78.0 

Pressure. ~ r Hour. Light. = eed Koel baie 
Inches. ubic Feet. Candles. Cnbic Foot. 85.75 82.0 83.75 78.6 

2.0 oie 22.5 a 80.0 bas 3.35 — eget 

’ 7 35 6: 52. 

With a second burner, with outside mantle support instead of rod, these , ‘ " | a4 ae 72.0 64.0 
results were very much increased, and I obtained: Ramie “Crown”... } 799 66.0 71.0 64.0 
Gas Gas Consumed Candles (70.0 68.0 70.0 62.0 
Pressure. ax Hour. Light. per a — per 
inches. ubic Feet. Candles, Cubic Foot. 70.0 66.0 70.5 63.0 
2.0 RA 30.0 = ar sonal ao ' one 
One of the factors which has led to th y di ies i i ee | 0 op ae 
scribed to incand : sf ited discrepancies in the light German Water Gas } 66.0 64.0 66.0 61.0 
ascribed to incan escent mantles is to be found in the difficulty of com- Mantle.......... | 65.0 62.0 66.0 61.0 
paring upon the disk the greenish white light from the mantle with the ( 65 0 61.0 66.0 61.0 
yellowish orange light from the standard; and a distinct advance has jy 999 rs 61.0 
been made in mantle photometry by the introduction by Messrs. Sim- 65.25 62.25 65.78 $1.0 
— and Abady of a form of photometer which eliminates this ( 66.0 67.0 67.0 66.0 
— ; Ordinary ‘‘C”  j 66.0 67.0 68.0 64.0 
In the ordinary process of photometry, the two lights fall upon oppo- Welsbach ...... | 68.0 69.0 67.0 64.0 
site sides of the disc. One side shows a distinct greenish tint, while the (67.0 67.0 68.0 64.0 
other shows an equally distinct orange; and it is only with very long 66.75 67.5 67.5 64.5 


practice that the eye gets sufficiently trained to obtain an equalization 
of light, with the result that there are only a very few photometrists in the 
country whose results on a mantle I should have confidence in. It has 
been found, however, that if the disk be illuminated on one side only by 
the two lights, both falling on the same spot, and they are alternately 
screened by a rapidly moving shield, the eye fails to distinguish the two 
colors, and takes note of the illumination only. So that while the 
lights are unequal, a flickering sensation is produced upon the retina; 
but as soon as equality of illumination from the two lights is secured, the 
flickering ceases, and the spot on the disk becomes steadilly illuminated 
with a greyish light built up of the two colors. 


It is clear from these tests that this form of the ‘‘ Flicker ” photometer 
is not only a very distinct advance on the means at our disposal for de- 
termining the light of incandescent mantles by doing away with the 
personal error, which must always be a very great one with two lights 
of unequal color, but also that the results given by it are practically 
identical with those obtained on the bar photometer; the discrepancies 
apparent in some of the tests being due to the vagaries of the 1-candle 
pentane unit, which is utilized for standardizing the Argand. Messrs. 
Simmance and Abady tell me they have now: successfully applied the 
principle to the open bar photometer, so that the 1-candle unit can be 


In the new photometer, this principle is applied to what is primarily a inne ny en eecanny Spans tote, Se WN vemove te cally 


Harcourt table photometer, in which the pentane lamp is displaced by 


objection that I can see to the general introduction of this form of 


the burner taking the incandescent mantle; while in the place of the erugewerh 


as London ” Argand, is an Argand the gas supply of which is governed 
by a micrometer clock. The light from the incandescent mantle and 
from the argand both fall on the photoped in the ordinary way, and be- 


In conclusion, I can only hope that this lecture may not have been 
wearying owing to the necessarily dry details regarding calorific value, 
and that it may be found of practical utility in the future when the 


hind this is fitted a rapidly moving shutter, which alternately cuts off question of calorific value comes to be fought out in the Committee 


the light from the two sources and which is driven by a small electric 


attachment. In making a test, the observer starts the electric motor 


rooms of the Houses of Parliament. 








and regulates the gas supply of the argand burner until the cessation of 
flickering on the disk indicates that the light from the standard is equal 


to that from the mantle; and he then determines the actual power of 


The President said the members had, no doubt, all come expecting a 
brilliant lecture; and their expectation had been more than realized. 
The subject was one of very great importance at the present time; and 
Professor Lewes had given them a great deal of information which 








ow 


a] we 


¥ 


July 13, 1903. American Gas 


Light Zournal. | 47 








would be most useful. He had also, by the wonderful power he pos- 
sessed, roused their attention; and he was sure they would apply to 
great advantage the information they had received. 

Mr. W. King (Liverpool) said it was with very great pleasure that he 
rose to propose that the best thanks of the meeting be given to Professor 
Lewes for the important, instructive, and most brilliant lecture with 
which he had favored them. Without disparagement to other gentle- 
men of ability who had from time to time addressed the old Associa- 
tions, he could safely say there was no one to whom they listened with 
so much pleasure #nd edification as to Professor Lewes. They must all 
envy him his marvellous powers of memory, and the wonderful art of 
concealing art. He interested them in what he called dry details, 
which, however, did not appear dry from his lips; and they must envy 
him that power, and rejoice to be able to listen to a gentleman who 
could treat these matters in so instructive, brilliant, and entertaining a 
manner. 

Mr. W. A. Valon (London), in seconding the motion, said he need add 
nothing to the remarks of Mr. King. The name of Professor Lewes was 
a household word among the gas profession. Whenever they heard 
that a lecture was to be delivered by him, their state of mind was in the 
first instance one of expectation; and they were never disappointed in 
the result. He had the power of gathering round what would other- 
wise be dry details a beauty of description which amounted almost to 
fascination; and they also found at the close the great satisfaction that 
they had learned from him something they had not known before. 

The motion having been carried -by acclamation, 

Professor Lewes, in reply, said although a good deal of the matter he 
had brought before the meeting was excessively elementary, still he 
thought much of it was of great importance to the gas world in the 
future. There was one point especially he should like to bring out. 
There was a vast field at the present moment for a most important piece 
of research work, Any gentlemen who had the good fortune to have 
extremely efficient plants in their works, would be conferring a very 
great benefit on the gas industry if they would take the various grades 
of coal—coals from the various fields—and determine the relationship 
existing between the thermal value of those coals. There had been 
plenty of work done on the different values of coals in respect of their 
gas-yielding properties, and factors of that character, but none on the 
calorific value of the gas obtained from distinct and separate classes of 
coal. There was such a wide difference between gas produced from 
North Staffordshire and Durham coal, that he imagined they would find 
a good deal of food for thought if such experiments could be carried out; 
and they would be of enormous value in the near future. As soon as 
they got into the meshes of the calorific standard, as well as the illumi- 
nating value, it would become one of the prime factors in calculation. 
Some coals gave good illuminating value and very poor calorific value; 
and they wanted to know which were the coals they could rely upon 
for oue as well as for the other. 








Some Recent Effects of Electrolytic Action Upon Un- 
derground Mains and Other Metals. 
a oe — 
[A paper read by Mr. A. A. Knupson, New York city, at the Detroit 
meeting of the American Water Works Association. ] 


The destructive effect upon underground mains and other metals, 
caused by railway currents through the well-known process of elec- 
trolytic action, has now become so well understood that a collection of 
data only in the shape of ruined pipes would be of but little value asa 
paper. We propose, therefore, to briefly refer to a few items concern- 
ing the movements and effects of the ever busy railway current, in its 
wanderings up-and-down and to-and-fro through the earth, seeking 
such pipes and metals as it may devour. 

When it is considered that all movements of electricity are governed 
by well established laws, it may be well to first turn our attention for 
a few moments to the law governing returning railway currents under 
the prevailing single trolley system. This law of derived or divided 
circuits is concisely stated by one authority as follows: 

‘*'When several paths are open to the current, it divides itself among 
them all in the inverse ratio of their several resistances.” The net- 
works of iron pipes under the streets of a city constitute another path, 
besides the rails, through which a proportion of these currents, in con- 
formance with this law, must pass in their return to the power 
house. 

It has been found, when making 24-hour readings for current flow 





rails, that the variations correspond very closely to the habits of the 
traveling public, which, it is well known, are practically the same in 
every city. For instance, mornings and evenings a larger number of 
people use the cars than at other times in the day, and consequently a 
larger amount of current is required to carry them, and at such times 
we find a larger amount of current passing by way of the mains. As 
the traffic upon the cars becomes lighter, a less amount of current goes 
by way of the mains. Our first item, therefore, will be an attempt to 
illustrate this feature, and also the law referred to. 

For the purpose of easy comparison, as well as a matter of interest, 
we have placed upon the diagram (Fig. 1), two load lines; the upper 


COMPARISON CURVES 
SHOWINE CURRENT VARIATIONS. 


7 Railway current on 36" watermain 24hrs. July 2°83 190). 
2 Power Station Log. 24hrs ending 12 Mor. Aavg.2/© 1902. 
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Fig 1. 


line, No. 1, represents a ‘‘load” of railway current flowing through a 
36-inch water main in an Eastern city. 

The lower line, No. 2, represents the output of a power station in the 
city of Detroit, and was taken from a 24-hour log, beginning at 1 A. M. 
and ending at 12 midnight, August 21, 1902. The readings in both 
cases, as will be noted, are placed at the same hours, so that the simi- 
larity in the rise and fall of current strength on the water main, and at 
the power house, at the same times of the day and night, are plainly 
shown. 

This illustration is intended mainly to give a clear idea of the perfect 
unison of variation of current upon the mains with the variation of 
traffic upon the cars. As the curves show, beginning at about 5:30 
A.M., the power house load increases rapidly up to 7:30, and in a simi- 
lar manner so does the load upon the mains. This is caused by people 
using the cars so largely to carry them to their respective occupations. 
Towards the middle of the day the load is much lighter, until evening 
comes, when everybody wants to get home about the same time, be- 
tween 5 and 7, when there is the second increase in current strength re- 
flected in both curves. In the wee small hours of the morning, when 
but little current is required for an all-night service, little or no trolley 
current passes by way of the mains. 

Fig. 2 refers to the same general principle, and shows the potential 
readings at a ‘‘rush hour” test taken between the hours of 5 and 7 in 
the evening, between the supporting pillars of the New York and 
Brooklyn Bridge terminal at the Manhattan entrance and a water main. 
The bridge structure was positive to the mains. The same rise and fall 
in these readings, as shown by the curve, will be noted corresponding 





through mains, as well as 24-hour potential tests between mains and 
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QIACRAM SNOWING POTENTIAL VARIATION DURING ‘RUSH HOURS” 


BETWEEN WY. BROOHLYN BRIDGE, AND WATER MAINS, MANNATTAN 
$10t, SRAM. may CF 1908. 


Ba10ek + TO MAINS, 


Fig. 2. 


The object of occasionally making these tests is to ascertain the high- 
est and lowest readings during 24 hours, or a given number of hours, 
as in this latter case, and also to establish when deemed necessary the 
identity and source of such currents. 

The Passing of Current between Underground Mains.—This feature 
may prevail to a larger extent than generally supposed. It is a danger- 
ous condition, because difficult to locate the different places where such 
action is going on. For instance, where two water mains may be par- 
allel in a street a short distance apart, current flowing through one may 
cross to the other, and back again at several different places through the 
soil with consequent corrosion at the points of exit, or it may pass be- 
tween a water main and a gas main. Such a case was discovered 
recently where two large mains, submerged in the salt water of a river 
bed, were found undergoing electrolytic action; the one found positive 
to the other, upon examination when uncovered at one of the banks, 
showed plainly this effect, and also the same action at the joints which 
could be examined of the main where current was flowing through it. 

Another case illustrating this same feature, and somewhat difficult to 
solve (before it was discovered there were other pipes in the street), was 
found in a town in New Jersey, upon the lines of the Hackensack Water 
Company, and is referred to in Fig. 3. A represents an 8-inch water 
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Fig. 3.—Electrical Conditions Causing Destruction by Electrolysis to 8-Inch Water Main. 


main, B and C are two 6-inch wrought iron pipes belonging to the 
Standard Oil Company, and used for conveying oil to the seaboard. 
They are inclosed at this point in a wooden box. D are trolley rails 
upon the street. The water main, when uncovered, was found, between 
the points 1 and 2, to be practically destroyed by electrolysis. At one 
spot upon a hub we shaved the soft graphite down to a level with the 
main itself; at other spots upon the body of the main very nearly 


through. The point of importance in this case is, there were no indica 
tions whatever through any tests we could make upon the surface of the 
street that this main was being damaged by electrolysis. As you will 
note by the sketch the main was negative to the rails. After the oil 
pipes were discovered, however, the main was found to be positive to 
them from 5 to 6 volts. This, therefore, explains the cause of the 
destruction of this main by electrolysis at this point, helped, of course, 
by the fact that all three of these pipes were in a culvert where water 
was continually present. At last accounts the main was still holding 
out, but is being carefully watched, as it is liable to fail any time. 

We could mention quite a number of similar cases found in per- 
sonal examinations where electrolysis has left its indellible ‘‘ trade- 
mark ” upon iron pipes through the passing of current from one pipe to 
another through the soil. In further considering this same feature of 
the straying current, we will refer to electricity leaving a main and 
passing into the soil for a waterway, or other better conducting path, 
and mention, as an illustration, a recent case which we took consider- 
able pains to trace. A 12-inch water main was examined which was 
located upon a river road, running north and south, on the west bank 
of the Hudson, for a distance of about 4 miles. Near the north end is 
located the power station supplying current to the railway a long dis- 
tance in the country. Where the south part of the pipes takes this 
road, a trolley current of 12.7 amperes was found flowing north. A 
quarter of a mile further north another current reading showed but 3.5 
amperes. Further examination resulted in finding evidence where the 
lost 9 amperes was forsaking this main for a cast iron sewer, thence 
through the sewer to the river. The main at this point when un- 
covered was found considerably damaged by electrolysis, the soft spots 
being large, and about half way through the iron. At the power house 
a 24-inch main—used to obtain water for condensing purposes—extends 
out into the river for about 100 feet. When the tide was low we ob- 
tained a current reading upon this main, and very nearly the same 
amount of current was found flowing through it from the river to- 
wards the power station that was forsaking the 12-inch main four miles 
south. 

These two paths by which this current is returning to the power 
station—the water main and the river—give another illustration of the 
law of divided circuits. It also gives us the opportunity of comparing 
the relative conductivity of the two paths, viz., a 12-inch water main 4 
miles long with about 1,800 joints, and the river; the river proving to 
be in this case about 75 per cent. the better conductor. 

Similar instances have often been found of railway currents forsak- 
ing mains and taking water ways, particularly if salt water, where the 
power station is located on the banks of the same water way. This 
feature will again be referred to in our next illustration. 

Peculiar Direction of Railway Current Through Mains, Bridges 
and Rivers.—This illustration is taken from a section of the city of 
New York. 





Fig. 4.—Map showing results of electrical measurements in boroughs of Manhattan 
and Brooklyn, New York city, March, 1897; October, 1898; May, 1902; March, 1903. Arrows 
indicate direction of returning railway currents. Figures, maximum voltmeter readings. 


Since 1897 we have made at different times a number of tests in New 
York, and a few results are briefly given. 

Fig. 4 will give an idea of the peculiar direction and movements of 
railway currents in one part of the city only. 

In the spring of 1897 the writer discovered, while making an electrical 
survey in Manhattan, that a portion of the returning railway currents 





generated at the Kent avenue power station, Brooklyn Rapid Transit 
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Company, Brooklyn, E. D., passed over the New York and Brooklyn 
bridge to underground pipes in Manhattan. At that time it was sup- 
posed that these currents took the shortest and most direct path through 
these pipes back to Brooklyn, taking the river in the vicinity of Grand 
street, about opposite the power house, which is located on the water 
front in Brooklyn, at Kent and Division avenues. 

In October, 1898, while making further measurements on the bridge, 
practically the same electrical conditions were found, viz.: Currents 
from Brooklyn flowing over the bridge and down the pillars in Park 
Row, which support the terminal structure and the elevated railway 
station, and from them to water and gas pipes in the street. 





Last year, in the interests of parties engaged in a lawsuit, a more ex- 
tended survey was made in this section of the city, for the purpose of 


ascertaining if there were currents of electricity flowing through under- ! 


ground pipes, what direction they were taking, and their identity and 
source, 

It was discovered, as will be seen by the direction of the arrows 
and curve lines upon the map, that a portion of the Brooklyn railway 
currents generated at the Kent avenue power station, in their return to 
that station, pass over the New York and Brooklyn bridge to Manhattan, 
thence flow through underground pipes as far north as 23d street, and 
east towards and through the river tothe Brooklyn side; thence through 
underground metals back to the power house. Tests made this year 
show that nearly all of thiscurrent, which formerly strayed so far north 
in the city, is cut off and now returns by a better path, namely, the new 
East River bridge. In order to ascertain these current movements, a 
large number of tests of various kinds were made, one of which will be 
mentioned. On the Brooklyn side, where this wandering railway cur- 
rent is leaving this structure, a reading was obtained upon a 6-inch, 
wrought iron pipe which is now led up to, and rests upon, the steel 
girders of the roadway, making a fairly good connection between the 
bridge structure and the water piping of the borough of Brooklyn. 

This pipe supplies the engines upon the roadway with water. <A cur- 
rent measurement (using the ‘‘ fall of potential method ”) was taken upon 
that portion of this pipe which is close to the ground, and a maximum 
flow of 69.5 amperes was found passing off the bridge through this 
medium to the Brooklyn mains. 

Further tests, between the pillars supporting the approach and the 
water mains in Brooklyn, show differences of potential ranging from 2 
to 3 volts, the structure positive to mains—indicating other paths in the 
shape of a large number of pillar foundations, from which portions of 
this returning current may flow and cause corrosion through electro- 
lytic action. In this same section of the city is located the U. S. Navy 
Yard. It has been known for some years that pipes in the Navy Yard 
have been destroyed from time to time by electrolysis, evidence of which 
we have seen in a number of samples during recent visits. 

A convenient method for taking potential measurements, arranged by 
the officers of the Navy Yard, is shown upon the map and in larger 
scale in Fig. 5. Wires have been run from a central station connecting 





Fig. 5.—Navy Yard, showing points where test wires are connected with mains, and 
location of power honse. Arrows show direction of railway currents through mains. 


with the water mains at different points. By this method the difference 
of potential can be taken between any two points in the system—there 
are 14 of these connections. The directions of the railway currents upon 
the pipes are always towards the power station, which is located just 
across the channel from the Cob Dock. The most of the pipes which 
have been destroyed were in the Cob Dock. At one time it was feared 
that the steamship ‘‘ Columbia,” used as a receiving ship, was being 
damaged on account of being in line of these currents, but we are re- 
liably informed that the plates of this ship were carefully examined 
when the boat was recently in dry dock, and no action, except that 
which might be expected from the water ,corrosion, was discovered. 





The difference in potential now between points on the sides of the 
yard near Flushing avenue and Navy street, to the point nearest the 
power station, is 20 to 25 volts; formerly it was higher than that. 

The railway company at one time suggested that the damage caused 
and being caused to the pipes underground was not due to their cur- 
rents, but was caused by the Navy Yard’s own large electric light and 
power plant. 

While the officials were morally sure that the currents causing dam- 
age were from the railway power station, the question remained un- 
settled until the day of the late President McKinley’s funeral, when the 
Kent avenue power station, as well as all others in the country, closed 
down for five minutes. 

It occurred to some of the engineers of the yard that it would bea 
good plan to make a few tests at that time, and while the Navy Yard’s 
plant was running, and the railway power station closed down, this 
was done. It was found that the voltmeter needles remained at zero at 
every test made; proving conclusively that the currents causing the 
damage emanated from the railway power station. 

These, in brief, are only a few instances of trolley current movements 
in the city of New York. 

Several water and gas mains have burst in Brooklyn owing to elec- 
trolysis. We will, however, refer only to those of which a record has 
been kept in the section of the city we have been considering. Two 
views are shown, the only ones photographed so far as known. Fig. 6 
represents an 8-inch water main which burst July 14th, 1899. The pipe 
from which this sample was taken was of the Scotch iron make, which 
is identified by the bulging rings found on every length; they are from 
3 to 4 inches wide, one of which rings can be seen at the left of this sec- 
tion; this make of pipe is further identified by the lengths being 9 feet 
instead of 12 feet; the hub is also deeper. Subsequent to the bursting of 
this main at this point, there have been three other failures upon the 
same pipe in this street, within short distances from each other, due to 
electrolysis. 

The next illustration, Fig. 7, shows a 6-inch pipe, and as you may 
readily see shows a clear case of electrolysis. This was taken from 
Wallabout Place, near Washington avenue, a short distance from the 
canal, and near the power station. This pipe was positive to rails on 
Washington avenue, positive to canal, and positive to a gas main in 
same street. The highest reading found was 5.9 volts to rails. 

The point about this case is: The main was located near a canal, 
and when it burst the water flowed away quietly into the canal with- 
out showing on the street. It was only by accident that it was finally 
discovered, when a wheel of a truck passing over this part of the 
street, which was hollowed out by the force of the water, went down. 
Then the trouble was found. 

The portion at the extreme left end of this sample was where the pipe 
was found broken apart, so that water, at a pressure of about 45 pounds 
per square inch from this 6-inch pipe, was being wasted for nobody 
knows how long. 

These few practical examples referred to of various movements, and 
effects of wandering railway currents, may be considered unusual, 
perhaps remarkable by some; but they are by no means isolated or 
rare cases. They were selected because illustrating certain movements 
and effects of which some-may not be aware. We trust it will be re- 
membered that similar cases to which we have referred in this paper 
prevail and must continue to prevail in greater or less degree wherever 
the single trolley with its ground return is in operation. 

In conclusion: We may with profit turn our attention to the ques- 
tion of remedy. The more we gain in experience in investigating pip- 
ing systems for electrolysis, the more convinced are we that there is 
but one cure, and that is for the electric railways to change their pres 
ent system of operation to one that is insulated from the earth. This 
point has been ably set forth in Mr. D. H. Maury’s paper, read before 
this Association, May, 1900. 

Two years ago this Association, with no uncertain sound, expressed 
its opinion upon this question by unanimously adopting the report of 
the special committee on electrolysis, a report ably and carefully 
drawn, the gist of which, as you will remember, was a call for the re- 
moval of the railway currents fron. the earth. We cannot better give 
expression to this action than by quoting a short extract from the 
editorial columns of Engineering News, June 27th, 1901, commenting 
upon that action, as follows: 

‘Finally, we wish to give emphasis to the resolutions introduced by 
the special committee on electrolysis and unanimously adopted by the 
Association. To that end, we reprint them here, instead of in our re- 
port of the meeting. Omitting the preamble, the resolutions are as fol- 
lows: 
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Fig. 7: 


* * * Street railways have no right to so operate their cars as to|Coal Gas and Its Mixtures with Carburetted Water Gas 


cause injury and destruction to water pipes, and ‘‘ That street railways 
now operating under the single trolley system ought to be required to 
remove their return currents from the ground, and that if they con- 
tinue to operate by current transmitted from the power station to motors 
on the cars, they should be required to provide a complete metallic cir- 
cuit of sufficient capacity to convey all the current, and in a 
manner to absolutely insulate it from the rails and from the earth. 


This is clear-cut, dignified and, at least in the end sought, eminently 
just.” 


It would appear, therefore, that no mistake was made in the action 
taken by the Association at that time. So far asthe railway companies 
are concerned, however, in complying with such resolutions, no move 
seems to have been made on their part. The suggestion is made, there- 
fore, that it may be worth while to again consider the expediency of 
taking further similar action, with a view of obtaining some per- 
manent relief from the destructive effects of electrolysis. 


for Heating Purposes. 
satanic 


By Tuomas FLETCHER, F.C.S., in Gas World. 


A great outcry has been raised by many consumers who are now 
being supplied with this mixture by their various gas companies as to 
its inferiority to the coal gas they have been accustomed to. As regards 
the lighting power, this cannot be questioned, as ample care has been 
taken by the law and the gas examiners to safeguard the interests of the 
consumers to the fullest possible extent, and this point, therefore, needs 
no consideration. Its value for heating and cooking has, however, not 
been under any suck. protection; and as an independent observer, with- 
out the slightest bias in either direction, the following figures, collected 
and verified by myself, may safely be taken as both correct and from a 
totally independent source. Any statements made by the gas companies 
or given in journals devoted entirely to the extension of the}gas industry, 
if absolutely correct and given by the highest authortties, are liable in 
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the minds of many householders to be taken as biassed. The matter has 
been a subject of great interest to myself for mauy years past, but, as 
any engineer will know, the necessary tests were practically impossible 
in my own laboratory, and the only method has been to slowly collect 
and compare odd independent tests, for which I have to express my 
thanks to many gas engineers who have given me great and valuable 
assistance. These were in themselves not sufficiently complete to estab- 
lish any definite law, but they have served the purpose of proving the 
correctness of the whole table, for which, in its complete form, I have 
to express my special indebtedness to one well-known gas engineer, Mr. 
J. W. Buckley, Assoc. M. Inst. C.E., of Falmouth, who, from the time 
and care expended, is evidently as fully awareof the importance of the 
subject as myself. 


Boiling Burner, No. 10 Standard, Fletcher's. 


Tests of time and consumption to boil 4 pints of water by coal gas, car- 
buretted water gas, and different percentages of the two gases. 

















Time—Consumption ‘ | Time—Consumption . 
Ges Used Pressureof Gas, |Height of|| pressure of Gus, |Height of 
cia 10-10. lame 20-10. Fiame 
a _—— a Le Above 
Coal Cw Time C msump dg ~,,  Consump — 
Ge Gen Minutes. tion Cubic! Inches Time. tion Cubic thon 
ras. 1as. es. Feet. nches. Minutes. Feet Inches. 
All 13} 2.30 14 93 2.45 2 
Percent\age 
90 10 134 2.50 1 104 2.45 13 
80 | 20 14} 2.30 1 104 2.45 1} 
> | 25 14} 2.30 1 10} 2.45 14 
50 50 154 2.40 3 11} 2.50 14 
2 =| 5 15} 2.40 § 114 2.50 1} 
| All I6 2.40 4 123 2.50 | 1 
Boiling Burner, No. 15 Standard, Fletcher's. 
All 11 2.35 2 8 2.65 2 
Percent age ' > 
90 10 114 | 2.35 1 83 2.70 2 
80 20 114 2.35 1 9 2.70 2 
75 25 11} 2.40 1 9 2.70 2 
50 50 12} 2.45 f 94 2.72 1} 
25 75 124 2.45 i 94 2 72 14 
All 134 2.46 3 10 2.75 1} 


Note.—Temperature of water before experimenting, 50° . 
Water at sharp boiling on reading of time and consumption. 

There are some points of importance which are indirectly shown and 
which should not be overlooked. 

The kettle used was enamelled steel, 10$ inches diameter on the bot- 
tom. Not only is enamel an extremely bad conductor of heat, but the 
smooth, shiny surface is one of the worst for absorbing it; a copper 
kettle, the bottom of which has been dulled or slightly blackened with 
use, would have given a considerably higher duty for the gas consumed. 

The pressure of the gas is shown to be an important factor, and 
should, for the best results, never exceed 10-tenths, i. e., equal toa 
column of water 1 inch in height. This is the pressure at which the best 
burners for heating purposes are tested, and is the most usual daylight 
pressure at which gas is supplied in this country. 

The mixtures of the gases in any proportion not exceeding 25 per cent. 
of carburetted water gas to 75 per cent. of coal gas give all precisely 
the same duty for heating purposes for the gas consumed, and, there- 
fore, cannot make any difference in the gas bills. If there is any in- 
crease the cause must be looked for elsewhere, and, as arule, it is caused 
by the increased pressure which the users are frequently asking for, 
when their gas pipes and fittings, put in in the cheapest possible way, 
are too small to give a proper supply without an excessive pressure to 
force the gas through. 








Some Facts About Meters and Transformers ' 
<tidialatiitaiactng, 

It is well known to managers that the poor financial condition of 
their lighting and power companies is often due to the excessive losses 
arising from the use of old types of meters and transformers. Such 
meters run slow after being in use for some time, on account of in- 
creased friction in the moving parts, which can usually be traced to 
heavy moving elements, rough commutators and very often to the dust 
which, sifting through poorly sealed cases, lodges in the movements. 
The source of these losses has been recognized and has resulted in many 
cases in the old apparatus being replaced by that of modern character- 
istics, 

The experience of a station which has made such a change may be 
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recited. The central station referred to is operated by steam power fur- 
nishing current for lighting residences and business places, principally 
the former. During the year 1899 the plant was operated during the 
night hours only, and there were in service on its circuits 353 transformers 
and 406 meters, all of old types. The customers were metered. 

Being satisfied that the distributing system was very inefficient, the 
superintendent decided to demonstrate this to the management. There 
being no primary wattmeters on the switchboard for measuring the 
total outpvt of the station, no comparison could be made with the 
amount of current paid for, and he was compelled to arrive at this 
comparison by a different method. After considering the merits of the 
various wattmeters on the market he purchased a 10 ampere, 100-volt 
Westinghouse round pattern wattmeter, which was installed in a resi- 
dence in series with a 5-ampere meter of the type then commonly in use 
on the circuits. Before making the test the old type meter was com- 
pletely overhauled and cleaned. 

At the end of 10 days the old meter indicated a consumption of 24 
kw. hours and the Westinghouse wattmeter 29.1 kw. hours, a differ- 
ence of 5.1 kw. hour, or 21.25 per cent. This, at the average rate 
charged for current at the time, resulted in a loss of 9.16 cents per night 
on this customer. It should be noted that the old meter had the ad- 
vantage of being larger and had been thoroughly cleaned just before 
the test was made. The above test resulted in the purchase and instal- 
lation of Westinghouse primary wattmeters. During the year 1899, 
when the old meters and transformers were in use, the station output 
was as follows: 


January. July. Year. 
Kilowatt hours generated..... 36,483 22.376 379,112 
Kilowatt hours sold.......... 13,945 5,888 118,992 
PePGGil GUN ea. 6a ocssdiccnss. 36.8 26.3 31.4 
Kilowatt hours generated and 
Pkew, Nour s0liesiscccccciccc 2.5 3.89 3.19 


The above indicates that for the year 1899 3.00 kw. hours were gener- 
ated for every 1 kw. hour paid for, or, in other words, only 31.4 per 
cent. of the generated current was paid for, the remainder being lost 
by the old transformers aud inaccurate meters. A revenue of $21,375 
was received for the 118,992 kw. hours sold during this year, making 
an average price of 17.97 cents per kilowatt hour. 

The operating expenses of the generating station during the same 
year, including all labor and material, interest on bonds, taxes, cost of 
collections, insurance, free lamp renewals, advertising and general ex- 
penses were $14,406.25, making an average cost of approximately 3.8 
cents per kilowatt hour generated, or 12.15 cents per kilowatt hour sold, 
leaving an average profit per kilowatt hour sold of 5.82 cents. 

It was decided to substitute a few large transformers having the 
same aggregate capacity as the 353 smaller ones, and to use short 
secondary distributing systems. By this means current was furnished 
to a greater number of customers, and the core loss in the transformers 
was reduced by 22,500 kw. In other words, the capacity of the 
generating station was increased by an amount equal to the installation 
of a 224 kw. generator without any additional expense whatever for 
generating plant. The old meters were replaced by Westinghouse 
round pattern wattmeters during the months of April, May and June, 
1900. A test of the new meters and transformers was made in July, 
1900, to compare with the test made on old meters and transformers in 


July, 1899. The following is the result: 
re July, 1899. July, 1900. 


Kilowatt hours generated ........... . 22,376 19,015 
Kilowatt hours sold. «2. .caciccccvasces 5,888 8,589 


In July, 1900, a 24-hour service was furnished in place of the 12-hour 
service of the previous year, but notwithstanding this and the fact that 
additional customers had been secured during the year, the station out- 
put decreased for July by 3,361 hours. With the new meters and trans- 
formers the company gave 24 hours’ service during July, 1900, with a 
generated amount of 3,361 kw. hours (15 per cent. less than with the 
old meters and transformers), and at the same time received payment 
on 2,701 kw. hours, or 46 per cent. more than with tke old meters and 
transformers with a 12-hour service. This resulted in a decreased cost 
in coal for the month of $53.77, with an increased revenue of $465.19, 
or a net gain for the month of $518.96. «= 

Below is given a comparative statement of the results obtained for 
the years 1899 and 1901. 


1899. 1°01. 
Total kilowatt hours generated............-.+++ 379,112 650,570 
THRGL OWENS PROUUB ODE «once Sees cccernceciese 118,992 427,567 
Kilowatt hours generated to 1 kw. hour sold...... 3.19 1.52 
Per cent. of generated current sold..........6.++: 31.6 65.7 
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1809. 

Total cost of current generated ................. $14,406 

Cost per kilowatt hour generated, cents.. ....... 38 4 24 
Cost per kilowatt hour sold, cents................ 12.135 6.49 
Received for current generated... ............... $21,375 $58,534 
ee ee ee 406 803 
Average price received per kilowatt hour, cents... 17.97 13.69 
Average profit received per kilowatt hour, cents. . 5.82 7.20 


The increased cost per kilowatt hour for generating current in 1901 
was due to an increase in the cost of coal and supplies. 

The changes in meters and transformers increased the per cent. in 
1901 and reduced the cost of the current sold from 12.15 cents per kilo- 
watt hour in 1899, to 6.49 cents in 1901. The average net profit per 
kilowatt hour sold increased from 5.82 cents in 1899 to 7.2 cents in 1901, 
although the average price charged to customers had been reduced 
from 17.97 cents in 1899 to 13.69 cents per kilowatt hour in 1901. 

Customers were pleased with the reduced price and the accuracy of 
the meters, and their number increased from 406 in 1899 to 803 in 1901. 
This additional business necessitated an increase in generating capacity 
from 275 to 400 kw. 

In 1902 (23 months after installation) 50 of the new round pattern 
watt meters were tested to ascertain their accuracy. Out of the 50 
meters tested it was found that 49 had not deviated from the original 
callibration—that is, 2 per cent. plus or minus from 2 per cent. of full 
load to 50 per cent. overload. The other meter was found to run 4 per 
cent. fast. All meters were operated on the baby filament by a hylo 
lamp and none of them crept. 

It is a curious fact that in purchasing boilers, steam engines and 
dynamos great weight is laid on the matter of efficiency (which can 
vary but a few per cent. in the most efficient and inefficient dynamos), 
nevertheless meters and transformers are purchased almost entirely on 
price, without regard to their efficiency. 








Composite System of Electrical Transmission and Dis- 
tribution. 
eeantiillaies a 
{Read by Mr. FREDERICK BEDELL, before the Cleveland Electric 
Club. | 


Electrical energy after generation must be delivered economically 
and in suitable form to the consumer. This delivery 1s commonly 
divided into two parts, namely, transmission and distribution, each of 
which must be efficient and simple. 

Distribution should be by such a system that the customers’ apparatus 
—motors or lamps—are connected directly to the distributing wires 
without the intervention of special contrivances. Again, inasmuch as 
low voltage receivers are required, it should be possible to gain the ad- 
vantage of distributing at a higher voltage than that of the receivers. 
The 3-wire system is widely used, being very efficient in this respect, 
and should be retained so that new economies will be in addition rather 
than alternative thereto. Furthermore, should a change of system be 
contemplated, it should be possible to convert an existing system into 
the proposed one without great expense or annoyance. The distri- 
bution system should be one that can be supplied from any approved 
generating plant and transmission system; for example, the distribution 
system should not call for the abondoning of an existing 3-phase or 2- 
phase primary line. 

Transmission should involve the use of only standard apparatus, in- 
cluding transformers and generators. Provision shou!d be made for 
supplying electricity in a satisfactory form for light and for power; 
the motor load should not interfere with the lighting service. Copper 
economy must not be inferior to the 3-phase system. 

In a word, to be desirable a transmission and a distribution system 
must not be inferior in economy, simplicity, flexibility or quality of 
service to existing systems, while it should be superior in as many of 
these particulars as possible, and at the same time make use of the same 
apparatus. Let us see in what way the composite system meets these 
conditions. 

In the days of direct current, 10 amp. plus 10 amp. always just made 
20 amp.; 10 volts and 10 volts made 20 volts; all quantities added 
arithmetically. This was substantially so with single-phase current. 
But with polyphase current we get the advantage of geometrical addi- 
tion; quantities add in fwvo dimensions instead of in one. Take the 3 
line conductors of a 3-phase system. Between each pair of wires the 
voltage is, say, 1,000 volts; we have practically 3 single-phase trans- 
missions at this voltage connected together in delta, and yet nowhere 
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1901. | does any voltage exceed the 1,000 volts. The 3 points forming the tr 
9” £ . . . . 
$27,610 | angle of voltages are in a plane and not in a straight line. 


A similar advantage arises in transmitting jointly a direct and a 
alternating current, or alternating currents of two frequencies; diffe: 
ing currents add as though at right angles. Thus10amp. of direct an 

| 10 amp. of alternating current combine to make 14.14amp. of composit« 
,current. Hence it comes about that a saving in conducting material | 
effected. 

A composite current requires only that amount of copper required b) 
either current separately. 

Iu the case cited, let the resistance of the conductor be unity. The 
line loss is then 100 watts for either current alone and 200 watts for the 
composite current, whereas if we had superposed two like currents of 1 
amp. each the loss would be 400 watts. 

Another fundamental characteristic is that differing currents ignore 
each other; each is ignorant of the presence of the other. Hach has its 
own independent line drop unaffected by the other, The regulation of 
lamp and motor service may thus be made independent; the severest 
overload on the motors will not cause the lamps to wink. 

These properties point to certain important advantages te be gained 
by double current transmission. 

For primary transmission it is commonly desirable that both of the 
composite currents be alternating; when desired, however, a direct cur- 
rent may be transmitted over single-phase, 2-phase or 3-phase lines for 
special purposes, as are lighting, starting rotaries, etc. 

In 2-frequency transmission a variety of composite arrangements is 
possible, of which I will now describe but one—which we will call the 
tetrahedral system—on account of interesting and peculiar properties 
which it possesses and the fact that on account of simplicity and econo- 
my it fits the requirements of present practice. 

We have seen that the advance from single-phase to polyphase trans- 
mission is represented, so-to speak, by the advance from a line to a 
plane. Why not proceed further and gain any advantage there may 
be in using a third dimension in our pictorial representation? This we 
may do by combining a 2-phase current of one frequency (the e.m.fs of 
which are represented by two lines A and B, at right angles) with a 
single-phase current of different frequency, the e.m.f. of which is 
represented by a line C, at right angles to both A and B. The model 
illustrates this. Two sticks A and B, each 20 inches long, represent 
phase A and phase B of the 2-phase e.m.f., each 20,000 volts. The stick 
C, about 14 inches long, to represent a single-phase voltage of 14,140, 
connects the middle points of A and B. Each stick is at right angles to 
the other two. The ends of A and B represent the potentials of the 
4-line wires, and it will be seen that the difference of potential be- 
tween any two wires is 20,000 volts; that is, from one end of A or B to 
another end of A or Bis just 20 inches. This is a 4-wire analogy of 
the 3-wire, 3-phase system. Systems with more than 4 wires with equal 
potential difference between wires can be employed extending the same 
principle, but no models can be made to illustrate them, for more than 
three dimensions would be required. The tetrahedral system, with two 
frequencies (2-phase current for power and single-phase for light) meets 
well present practical requirements. I will show by means of lantern 
slides some of the ways of obtaining and utilizing the tetrahedral 
system. 

Composite transmission with asynchronous currents, as illustrat- 
ed in the tetrahedral system, possesses the characteristics which we 
have noted of copper saving and independence of lamp and motor 
regulation. I will now call your attention to the unicycle system 
which has been developed and operated by the writer for obtaining in- 
dependence of regulation by means of synchronous currents. Although 
the use of polyphase low-frequency current for power, and single-phase 
high-frequency current for light is generally looked upon as desirable, 
there are instances in which the installation of only a single frequency 
is preferred. Suppose that between the two neutral points of a 4-wire, 
2-phase system of say 2,000 volts a single-phase e.m.f. of half value, 
that is, 1,000 volts of the same frequency, be interposed. At the re- 
ceiving end the single-phase load is similarly connected; in amount 
the single-phase load should be one-fourth of the polyphase load 
to give the same regulation, the voltage of the two being 1,000 and 
2,000 respectively. We now get, however, a voltage of 2,236 between 
certain wires. With the same line copper, the load has been increased 
from 1 (2-phase) to 1.25 which exactly corresponds to the increase of 
line voltage. The generator and transformer voltages are the same as 
before and the single-phase and polyphase load are independent as to 
regulation. With 1-frequency we are, however, always limited to one 
plane in our graphical representation of potential difference and must 





forego the luxury of the third dimension with its accompanying advan- 
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tages. The unicyclic system may be used advantageously when a station 
has outgrown the capacity of its primary lines. 

The system is particularly suited to transmission lines for both light 
and power. Take the case of long distance trolley lines supplied 
through rotaries from polyphase feeders Intermediate towns through 
which the line passes may be lighted by single-phase current from the 
same feeders with independent regulation. For secondary distribution 
the problem usually is to combine a direct current, 3-wire system with 
an alternating single-phase or polyphase system. This means that the 
Edison district of a city may be invaded with alternating apparatus— 
Nernst lamps and induction motors—and that the Edison district itself 
may be profitably extended into the outskirts of the city hitherto exclu- 
sively alternating. This suggests a happy solution of the municipal 
distribution question. 

There are various ways of applying the composite system to such ser- 
vice, and when the use of the system is contemplated a careful study of 
local conditions will show the best way of adapting the system to each 
particular case. It is so flexible that I can scarcely give a brief and 
general description, but from the lantern slides of typical applications 
of this system, some of which are actual wiring schemes, you will see 
the practical working of the system. 

Some of the arrangements shown have only been tried experimentally. 
For combining direct and single-phase either generators or receivers, 
I will show you the square, the interneutral and the plain differential 
connection. The square connection is convenient for receivers, but not 
for generators; the reverse is true with the differential connection. The 
combined square and interneutral connection gives a good working 
system. With 2-phase alternating current, the square connection can- 
not be used; either the differential or the interneutral connection may 
be used to advantage. This gives a very flexible distribution system, 
supplying incandescent and Nernst lamps, and also direct current and 
polyphase motors. The copper economy is high. For isolated plants 
all the current can be supplied by a single double current generator. 

I have shown you some of the ways in which the composite system 
is used for transmission and distribution. The simplicity of the cir- 
cuits, the saving in copper, the improved regulation and great flexibility 
of the system are important characteristics, which make it desirable not 
only for new work but also as a means for development and improve- 
ment in the case of transmission and distribution systems now in 
operation. 








Does it Pay to Rush Work ? 
ec 

Engineering News in discussing the problem remarks that we all 
know that there is a limit to the number of men that can be worked to 
advantage on any job. Put more men on the work, and they are in 
one another’s way. Take some men off, and the fixed expenses begin 
to eat up profits. There is always a happy medium that the contractor 
seeks to maintain, but the happiest medium is not always the one 
selected by the contractor. 

The contractor of experience has learned that it does not pay to in- 
vest a great deal of money in a plant suitable only for special work, 
unless he is assured of a great amount of that work. He knows that 
paper profits often vanish when such a plant is finally disposed of; for 
usually it must be sold at a sacrifice. Or, if it is not sold, he is liable 
to even greater loss in having a large part of his working capital 
tied up. 

For these reasons when the average contractor is awarded a piece of 
work for which he really should have a larger plant than he possesses, 
his inclination is to carry the work through by hook or by crook with- 
out buying more tools. In a word, he decides to drag the work along 
somehow, and trust to luck that the penalty clause for non-completion 
within the time limit will not be enforced. Is this a good business 
policy ? Run over in your mind the contracting firms that are always 
well spoken of by engineers, and ask yourself what is the chief charac- 
teristic of the work done by those firms. Almost without exception 
you will find their most noticeable policy is the policy of rushing work 
toa finish. It is true that it costs them a greater sum per cubic yard to 
get their work done, but it will be observed that somehow they always 
get more work todo. Those contractors have been students of human 
nature, as well as of costs, and they have early learned that in the eyes 
of nine engineers out of ten almost anything is pardonable but slow- 
ness. 

Now there is usually a very good reason why the engineer is eager to 
have work rushed, for he in turn is being ‘‘ pounded on the back.” If 
he is in charge of sewer work or street paving he hears one continuous 
howl about torn up streets. If he isin charge of railway work the di- 


rectors of the road are demanding instant completion so that earnings 
will be available to pay interest on bonds. There is in fact scarcely 
any class of engineering work, public or private, where some one of in- 
fluence is not urging the engineer to ‘‘ hurry it along.” 

In view of these conditions it is not at all surprising that the reputa- 


work than upon all else. 

If looked upon in a broad way it will be seen that, in the end, the 
energetic contractor is the gainer in more ways than this one of good 
reputation. It is not alone the profit that is made upon each yard of 
work that determines success, for that profit must be multiplied by the 
number of yards handled each working season. Where work is 
rushed the actual profit on each yard may be small, but due to the great 
number of yards handled, the total profit will be large. .An old and 
successful contractor said: ‘‘ I never bite off more than I can chew, but 
I chew what I bite off fast.” 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
—_ «—- 

A CORRESPONDENT in New Bedford, Mass., writing under date of the 
3d inst., says: ‘‘ The benches of inclined retorts erected on the works of 
the New Bedford Gas and Edison Light Company by the Connelly [ron 
Sponge and Governor Company, of New York, were put in service the 
8th ult., which fact marks the first manufacture of coal gas in inclined 
retorts in New England. The plant is reported as working very smooth, 
the average make per mouthpiece for the past week being well above 
20,000 cubic feet per diem, or an average of considerably over 240,000 
cubic feet per diem in the two benches of 6’s. The plant has a capacity 
of 750,000 cubic feet per day, and includes coal and coke handling 
machinery. The New Bedford Company is making other extensive 
alterations and improvements which, when completed, will enable its 
owners to say that they are operating one of the best equipped gas 
works in New England.” 

Mr. Joun C. Lyncu, the recently appointed Gas Inspector for Omaha, 
Neb., assumed the duties of that office the Ist inst. 





Mr. J. A. CorLey, Superintendent of the Owensboro (Ky.) Gas Light 
Company since 1887, has resigned. His successor is Mr. J. H. Beatty, 
of Bowling Green, Ky. 





Mr. W. P. Nye, Treasurer of the Providence (R. I.) Gas Company, 
has notified the shareholders that the Company’s current quarterly divi- 
dend of $1 per share is now payable. 





THE authorities of Berkley, Cal., in fixing up their taxing and license 
schedules for the year, have declared that ‘‘ Every person, firm, as- 
sociation or corporation supplying gas to more than 100 houses in 
Berkley must procure a license therefor from the town marshal, and 
pay for such license the sum of $25 per quarter year.” 





Mr. D. W. CorBeETT has resigned the position of Manager and Treas- 
urer of the Orange County Gas and Electric Company, Middletown, 
N. Y. His successor is Mr. C. B. Buckley, who has served the Com- 
pany as Cashier and Bookkeeper. 





Mr. R. N. -ANDREWS has been appointed Superintendent of the Hamil- 
ton (O.) municipal gas and electric lighting plants. 





THE contract for handling the entire coke output of the Cincinnati 
(O.) Gas and Electric Company has been awarded to the Cincinnati 
Gas Coke, Coal and Mining Company. 





Tue Directors of the Grand Rapids (Mich.) Gas Light Company have 
announced a concession in the selling rate, to take effect October Ist. 
Under the agreement the gross rate is put at $1.10 per 1,000 cubic feet, 
with 20 cents off per 1,000 for prompt payment. 


A CORRESPONDENT forwards the following from Easton, Pa.: ‘* The 
stockholders of the Easton Gas Company, Delaware Gas Light Company, 
Easton Fuel Gas Company, Williams ‘Township Gas Company, Forks 
Township Gas Company, Palmer Township Gas Vompany, West 
Easton Gas Company and the Easton Power Company, have merged all 
the corporations into one Company, to be known as the Easton Gas and 
Electric Company. The following officers have been elected by the 
consolidated Company: President, Chester Snyder; Vice-President, 
Fred. R. Drake; Secretary, J. W. Fox; Treasurer and General Man- 





ager, A. B. Beadle.” 


tion of a contractor depends more upon his energy in the execution of 
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THE proprietors of the Quincy (Ills.) Gas and Electric Company have 
given notice that a ‘‘ lamp requisition ” will have to accompany burned 
out electric lamps that are to be exchanged for new ones. The orders 
must be filled out and signed by the party in whose name the account 
with the Company is held. Blank requisitional orders may be obtained 
on application at the Company’s office. The gas end of the Quincy 
Company’s business shows great increases. 





THE gas and electric plants of the Richmond (Ind.) Light, Heat and 
Power Company have been purchased by Messrs. Bertron & Storrs, 
of New York. 





THE Brookline (Mass.) Gas Light Company, contrary to the surmise 
of some capitalists in the Massnchusetts ‘‘ financial 50,” has declared the 
usual quarterly dividend of 2} per cent. It has been payable since the 
ist inst. It is said that the earnings of the concern are sufficient to pay 
a 3 per cent. dividend for the term, making proper allowance, too, for 
depreciation and future growth accounts. 





THE City Council, of Alliance, O., has authorized the Alliance Gas 
and Electric Company to charge for an artificial gas supply, for a period 
of 5 years, the net sum of 90 cents per 1,000 cubic feet, the quality of the 
gas to be not less than 16 candles, as ‘‘ determined by the rules” now in 
vogue for such testing. 





THE new plant of the Citizens Gas, Electric and Heating Company, of 
Mount Vernon, IIls., is completed and in satisfactory working order. 





THE Stevens-Forman-Turner-Byllesby syndicate, that recently ac- 
quired the gas and electric lighting plants of Centralia, Ills., will re- 
build the gas division of the property. 





Write to Mr. Charles Warren Hunt, Secretary of the American 
Society of Civil Engineers, for information respecting the rules of award, 
conditions governing the competition, etc., for the John Fritz Medal. 
Mr. Hunt’s address is 220 West 57th street, New York city. 





WE regret to have to chronicle the:death of Cora E. Graves, the 
estimable wife of Mr. George W. Graves, whose demise occurred at her 
home in Rochester, N. Y., towards the close of last month. Deceased 
was born in Brockport, N. Y., March 15th, 1847, and was noted for her 
devotion to the advancing of well-followed methods for the amelioration 
of the needy in and about Rochester, N. Y. 





As soon as the Board of Gas and Electric Light Commissioners has 
granted the necessary authority, the Lawrence (Mass.) Gas and Electric 
Company will extend its mains to and through the outlying district of 


Andover. The Commissioners were to have considered the petition last 
Tuesday. 





Mr. Jas. B. GRrmwoop, Secreiary of the Pacific Coast Gas Associa- 
tion, desires, on behalf of the Library Committee of the Pacific Coast 
Gas Association, to secure a copy of ‘‘ King’s Treatise.” Send replies 
addressed to him at the Rialto Building, San Erancisco. 





THE proprietors of the Williamstown (Mass.) Gas Company—which 
proprietorship is quite largely centered in the personality of Col. F. 8. 
Richardson, of North Adams, Mass.,—are responsible for the following 
recent official intimation, for the receipt of which we are indebted to 
“'W.F. A.”: “Soon after the middle of August we expect the work, 
now in progress whereby coal gas can be distributed in Williamstown, 
will be completed. Herewith is appended a scale of prices for both gas 
and electricity, the former to take effect when the distribution of the 
present oil gas 1s discontinued, the latter beginning with July 1, 1903. 
Customers will please bear in mind that it requires less of the present 
high candle oil gas per hour to obtain the same illumination than by 
other relative means, and that the difference in prices between the two 
gases is based on that fact. Further reductions will be made whenever 
an increase in business and reduction in cost of manufacture will per- 
mit. The prices offered, however, are now lower than those prevailing 
in places where the consumption is no larger than in Williamstown: Gas 
—Less than 15,000 cubic feet per month, $1.80 per 1,000 cubic feet; 15,000 
cubic feet, and less than 50,000 cubic feet per month, and for all 
mechanical and gas stove purposes, $1.60 per 1,000 cubic feet. Elec- 
tricity—Less than 75,000 watts per month, 15 cents per 1,000 watt hours; 
75,000 watts and less than 225,000 watts per month, 14 cents per 1,000 
watt hours; 225,000 watts or more per month, 12 cents per 1,000 watt 
hours; consumption for power, 5} cents per watt hours. For incan- 


descent lamps by contract a charge of $1.11 per month will be made 
for each 16-candle power lamp burned until midnight, and where 
burned all night a 10-candle power lamp will be furnished at the same 
rate.” 





THE Citizens Gas Light and Fuel Company and the Taylorville Elec- 
tric Company, both of Taylorville, Ills., have certified to a consolidation 
of interests. The capitalization of the succeeding concern, which is to 
be known as the Taylorville Gas and Electric Company, is put at 
$85,000. 





THE Devonian Gas Company has been formed in Jersey City, N. J., 
for the purpose of ‘manufacturing gas from crude petroleum,” or 
from ‘‘the sludge oil from refineries.” The concern is capitalized in 
$100,000, but the incorporators reserve the right to increase the same to 
$1,000,000—it looks to us they will need more than the maximum sum 
before they are doing business satisfactorily on the sludge oil basis. 
However, the names of the trying incorporators are W. Monde Greene, 
Frank A. Van Winkle and Clarence A. Walker. 


THE Louisville (Ky.) Gas Company has been put on a 6 per cent. per 
annum basis, the last dividend (current month) being at the rate of 3 
per cent. for the half year. 








A CORRESPONDENT in Cleveland, O., forwards the following: ‘‘ In 
the death of Jesse Healy Morley which happened quite unexpectedly 
the morning of June 2ist, Cleveland lost one of its oldest and best 
known citizens. At the time of his death Mr. Morley was in his 84th 
year. He was born May 15, 1820, in Brutus, N. Y., and was the eldest 
son of Esther Healy and Albert Morley. In 1832 he came to Paines- 
ville, O., and worked in the store of his uncle, Louis Morley. Six 
years later, in 1838, he became a partner in the firm of A. & W. Mor- 
ley, the firm name being changed in 1841 to A. Morley & Son. Mr. 
Morley came to Cleveland in 1847, and entered into a partnership with 
H. K. Reynolds, under the firm name of Morley & Reynolds. The 
hardware stock and business of J. F. Kirtland was purchased by the 
new firm, in which Mr. Morley retained his interest until 1856, when 
he sold out to his partner. In 1862 the firm of Morley & Cary was 
formed, the partners being Mr. Morley and Mr. John G. Cary. This 
firm corroded lead by what was known as the quick process. The firm 
of J. H. Morley & Co. was established in 1865 by J. H. Morley and T. 
H. Beckwith. This firm manufactured lead by the old Dutch process, 
and continued in business until 1887, when it became the J. H. Morley 
Company, a branch of the National Lead Company. Mr. Morley be- 
came a stockholder and Director of the Cleveland Gas Light and Coke 
Company in 1852. He was President of the Company from 1883 to 1895, 
and Vice-President at the time of his death. Mr. Morley was promi- 
nently identified with many of the best business and financial institu- 
tions of the city, and was recognized as a man of rare business judg- 
ment and ability. His extensive business ventures brought him into 
contact with financial leaders a)] over the country, and the news of his 
death will cause widespread and sincere regret. His sterling integrity 
and his splendid character won for him the esteem of all who came 
within the range of his influence. In 1858 Mr. Morley married Miss 
Helen Marshall Rockwell. She and their two children. Mrs. Mitchell 
Kenerley, of New York city, and Mr. Charles Rockwell Morley, of 
Cleveland, survive him. 





Mr. JoHn Hosay, for almost half a century connected with the office 
division of the Cincinnati Gas Light and Coke Company, died at his 


home in that city the afternoon of the 3d inst. He was in his 71st year. 





Mr. JAMES WILKINSON, for many years superintendent of Works, 
Washington (D. C.) Gas Light Company, died in the University Hospi- 
tal, Washington, the evening of the 4th inst. He was born in Phila- 
delphia, October 21st, 1828, and became a resident of Washington in 
1863, connecting himself with the Washington Company later on in a 
subordinate capacity, and eventually going on to the post of works’ 
superintendent. 





THE Town Council of Hampton, Va., is considering the advisability 
of asking for bids for the construction at that point of a combined gas 
and electric lighting plant. 





THE Massachusetts Board of Gas and Electric Light Commissioners 
has agreed to the petition of the Suburban Gas and Electric Company 
for permission to increase its capital stock in the sum of $175,000. The 
stipulation is made that the new stock shall be issued to owners of record 





at the rate of $110 per share. 
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The Market for Gas Securities. 
Pa 

There was considerable trading in Consoli- 
dated gas during the week, no less than 5,600 
shares having been sold on the Exchange to- 
day (Friday), and the bulk of the trading was 
effected at lower prices than have prevailed in 
it for some time past. The low point of 188} 
was reached, and the closing sale was 190. 

Brooklyn Union was dealt in, to the extent 
of one lot of 400 shares, at 205, which quotation 
s 7 points lower than the last prior recorded 
sale. Peoples, of Chicago, remained steady. 
There is absolutely no good reason for the 
slump in either Consolidated or Brooklyn 
Union, the values in which, according to the 
stock exchange quotations, are affected by the 
operators for the short side. Out-of-town gas 
shares show no particular change, and the de- 
mand for gas bonds is well maintained. The 
stock of the Louisville (Ky.) Company has 
been placed on a 6 per cent. basis, and the 
scrip of the Washington Company is bid at the 
equivalent of 125. 





Gas Stocks. 





Quotations by George W. Close, Broker and 
Dealer in Gas Stocks, 


16 Watt Srrzet, New Yorx Ory. 
duty 13. 


7" All communications will receive particular atten- 
tion, 


&@~The following quotations are based on the par value 
of $100 per share. 
N. Y. City Compantes. Capital. Par. Bid. Asked, 


Consolidated ..........++++++$73,177,000 100 190% 191 
Central Union, Bonds, 5's. . 3,000,000 1,000 109 lil 


Equitable Bonds, 6’s........ 1,000,000 1,000 
* 1st Con. 5’s....... 2,800,000 1,000 
Metropolitan Bonds ...,,.. 658,000 : 
MUUUAL.....sccccccsccsecsees 3,000,000 100 
Municipal Bonds.........+.. 750,000 
New Amsterdam Gas Co... 
Bonds, 5°S ..seseeeeseees 11,000,000 1,000 
Northern Union, Bonds, 5’s. 1,250,000 1,000 
New York and East River.. 
Bonda 1st 5’8.......++00+ 3,500,000 1,000 
© 1st Con. 5°8....02. 1,500,000 ‘ 
Standard.....ccsecesssseeees 5,000,000 100 
Preferred......s00..e00+ 5,000,000 100 
Bonds, 1st Mortgage, 5’s 1,500,000 1,000 
YOnKOFS 2c cccccccccccccccccs 299.650 500 


Out-of-Town Compantes. 


Brooklyn Union ......eee0+ 15,000,000 100 
- ** Bonds (5's) 15 000,000 1,000 
Bay State.......seseeee-- 50,000,000 50 
= Income Bonds..... 2,000,000 1,000 
Binghamton Gas Works... . 450,000 100 
- lst Mtg@.5°S.... cece 509,000 1,000 
Bc ston United Gas Co,— 


ist Series 8. F. Trust.... 7,000,000 1,000 
4. = *  .... 3,000,000 1,000 
Suitale City Gas Co........ 5,500,000 100 


* Bonds, 5’s 5,256,000 1,000 
Capital,Sacramento .. seo 500,000 50 
Bonds (6'8)...... see. 150,000 1,000 
Central. San Franciaco..... 1,900,000 we 
Chicago Gas Co. Guaran- 
teed Gold Bonds........ 7,650,000 1,000 
Cincinnati Gas & Elec. Co.. 29,500,000 100 
Columbus (O.) Gas Co., ist 
Mortgage Bonds.......... 1,500,000 1,000 
Columbus (O.) Gas Lt. & 
Beatin O60. ccececececscce 1,682,750 100 
PREG sk ch civevesccces 3,026,500 100 
Consumers, Jersey City 
Bond ..ccccccccsccoccccce 600,090 1,000 
Consumers, Toronto........ 1,700,000 50 
Consolidated, Baltimore... 11,000,000 106 
Mortgage, 6’s....... sees 3,600,000 
Chesapeake, ist 6’s..... 1,000,000 
Equitable, ist 6's. ...... 910,000 
Consolidated, ist 5’s.... 1,490 000 ~ 
Consolidated GasCo.ofN.J. 1,000,000 100 
© ~—s Con. Mtg. 5’s...... 380,000 1,000 
Consolidated G. & E. Co.'s. 
Little Falls, N.Y.......0++ 90,000 100 
Bonds...... Sccbudee eens 75,000 “fe 
Detroit City Gas Co........ 4,825,500 50 
** Prior Lien 5’s....... 5,603,000 1,000 
Detroit Gas Co., 5°8.... ess 382,000 1,000 
© FOE Cbicctcesiccce 16,000 100 
Equitable Gas & Fuel Co. ve 
Chicago, Bonds........... 2,000,000 1,000 
Essex and Hudson Gas Co. * 6,500,000 ne 
Fort Wayne ......--seeeeee4 2,000,000 
“ Bonds...... sess 2,000,000 
Grand Rapids Gas Lt. Co. 
lst Mtg.5°s....0.-.seeeeeeee 1,225,000 1,000 
Hartford......ccccsccccccece 750,000 25 
Hudson County Gas Co., of 
New Jersey....sssseseees 10,500,000 me 
* Bonds, 5’s...... 10,500,000 os 
Indianapolis...... ....ssse++ 3,000,000 ee 
“ Bonds, 6’s....... 3,650,000 a 
Jackson Gas Co....essecees 250,000 50 
6 1st Mtg. 5's. .ccccce 290,000 1,000 
Kansas City Gas Light Co., 
of Missouri.........+..--. 5,000,000 100 
Bonds, 1st 5°8......++++-. 3,822,000 1,000 
Laclede, St. Louis.......... 10,000,000 100 
Preferred......... sseee- 2,500,000 100 
Bonds .....se00 sesseess 10,000,000 1,000 
Lafayette Gas Co., Ind..... 1,000,000 100 
Bonds ....seee sesesscess 1,000,000 1,000 
Louisville........sseeseseees 2,570,000 50 
Madison Gas & Elec. Co. 
” lst Mtg. 6°8.....0. 
* 6 per cent. scrip, 
due 1910,....s008 100,000 25 
Montreal, Canada......+++. 2,000,000 100 
Nashville Gas Lt. Co........ 1,000,000 100 
Newark, N.J,,Con.GasCo 6,000,000 
Bonds, 6°S....sseseeeee+ 4,600,000 ns 
New Haven.....scesssesssees 1,000,000 25 
Oakland, Cal.......... eesess 2,000,000 . 
* Bonds....ssss08 750,000 és 
Peoples G. L. & Coke Co., of 
Chicago...cscsecessseees 25,000,000 100 
Peoples Gas Lt. & Coke Co., 
Catone, ist Mortgage.... 20,100,000 1,000 
24 i «e+. 2,500,000 1,000 
Rochester Gas & Elec. Co.. 2,150,000 50 
Preferred.......sseee00+ 2,150,000 50 
Consolidated 5’s........ 2,000,000 


350,000 1,000 





San Francisco, Cal. ....+++. 10,000,000 100 


105 - 
118 120 
108 112 
290 315 
1074] 108 
10€ 107 
110 113 
109 111 
131 
13% 
115% 118 
130 
205 212 
119 119% 
4 54 
a 75 
28 30 
93 96 
82 85 
47% ~=50 
7 1 
73 76 
35 
106 108 
104 104% 
9644 +97 
101 101% 
8834 89% 
107% 109 
100 102 
218 225 
$7 67%4 
1ls 
ie 112 
15 17 
85 87 
100 
100 
ae 89 
9944 100 
77 79 
9844 100 
“< 101 
89 40 
55 
104% 105 
245 265 
25 - 
101 103 
60 70 
102% 105 
73 7 
101 10244 
wa 36 
102 104 
Ry .. 
109% 110 
60 
60 65 
130 14J 
1074 108% 
85 87 
218 184% 
110 - 
56 58 
105 10534 
300 «= 325 
46 4? 
104 
88 
118 aa 
874% 90 
51% OBR 


St. Joseph Gas Co. 

° ist Mtg. 5’s........ 751,000 1,000 95 9646 
St. Paul Gas Light Co...... 1,500,000 b 
1st Mortgage 6’8........ 650,000 1,000 113 116 
Extension, 6°8...0-++0008 600,000 1,000 112% 115 


General Mortgage, 5’s.. 2,465,000 1,000 92 93 
ke re 1,975,000 100 46 43 
BondS..,ccccccccccccccee 2,047,000 1,000 984% 9946 


Washington, D.C ....eeeees 2,600,000 
First mortgage 6’s...... 600,000 
Western, Milwaukee. 

Bonds, 5’8...000 sesseees 4,000,000 .. 109% 110 
Wilmington, Del......sss00- 600,000 50 48962 


20 315 325 
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PREPAYMENT METERS. 


American Meter Co., New York and Philadelphia. ...... 
D. McDonald & Co., Albany. N. Y nee 
Helme & Mclilhenny, Philadelphia, Pa $s eaéeee 
John J. Griffin & Co., Philadelphia, Pa....... .....sseees 
Keystone Meter Co., Royersford, Pa.......--. se. ees ie 
Nathaniel Tufts Meter Co., Boston, Mass .......... coos 78 
PREPAYMENT METER ATTACHMENTS. 

Reeves Mfg. Co., New Haven, Conn 

GAS AND WATER PIPES. 
Charles Millar & Son Co., Utica, N. Y 
Christopher Cunningham, Brooklyn, N os 
Davis & Farnum Mfg. Co., Waltham, Mass.............. 
Donaldson Iron Co., Emaus, Pa............ eoece cocccces 
M J. Drummond & Co., New York City........ 
RK. D. Wood & Co., Philadelphia, Pa..... . 
Warren Foundry and Machine Co., New York City...... 

NON-RUSTING PIPE 1 UBRICANT. 
Alan H. Tripp, Chicago, Ills 
GAS COALS. 
Berwind-White Coal Mining Co., New York and Phila.. 
Perkins & Co., New York City,....,..ccccccccscccscegecee 20 
Westmoreland Coal Co., Philadelphia, Pa................ 71 
SPECIALTIES FOR OIL AND PIPE LINES. 
5. R. Dresser, Bradford, Pa coccccccccee Sl 
GAS MAIN STOPPERS, 

Safety Gas Main Stopper ©o., N.Y. City.......... 

GAS TAPPING MACHINES. 
George Light, Dayton, O.. ......... 64 
H. Mueller Manufacturing Company, Decatur, Ills...7.. 61 

CANNEL COALS. 
Perkins & Co.. New York City ....... sald 
STOKING MACHINERY. 

G. A. Bronder, New York City 


AUTOMATIC WEIGHING MACHINERY. 

Richardsow Scale Cc., New York City ..sese.00005 \ 
CONVEYORS, 

C. W. Hunt Company, New York City..... 

G. A. Bronder, New York City............ ° 

Kerr Murray Mfg. Co., Fort Wayne, Ind 

The Gas Machinery Co., Cleveland, O..... 

The Jeffrey Manufacturing Co., Columbus, O.. 57 

The Link-Belt Machinery Co., Chicago, Ills............ 7 

The Western Gas Construction Co., Fort Wayne, Ind... 80 


CHARGING BARROWS & COAL WAGONS. 

Kerr Murray Mfg. Co., Fort Wayne, Ind........... 72 

Stacey Mfg. Co., Cincinnati,O....... . 75 
GAS ENRICHERS, 

Gulf Refining Co., Pittsburg, Pa...............00. aboveses 

Standard Oil Co., New York City.,....... 

The Sun Oil Co., Pitteburg, Pa......ccccccsccscccseccess 71 
COKE CRUSHERS. 

C. M. Keller, Columbus, Ind.......... ......05 pocoes a 

The Jeffrey Manufacturing Co., Columbus, o 57 


STEAM BLOWER FOR BURNING BREEZE. 
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ECONOMIZERS. 

Green Fuel Economizer Co., Matteawan, N.Y. 

GAS GAUGES. 
The Bristol Co., Waterbury, Conn....... 
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Conuelly [ron Sponge and Governor Co., NewYork City 

Isbell-Porter Co., New York City..... 

R. D. Wood & Co., Philadelphia, Pa............ccceseess 

CEMENTS. 
C. L. Gerould, Galesburg, Ills.,.........ccccsersecccccecs 


RETORTS AND FIREBRICKS, 

Adam Weber Sons, New York City Ccevcceccccccccs 
Baltimore Retort and Firebrick Co., Baltimore, Md 
Brooklyn Firebrick Works, Brooklyn, N. Y 
Henry Maurer & Son, New York City.... 
Jam2s Gardner, Jr., Co., Pittsburg, Pa.. 
J, H. Gautier & Co., Jersey City, N. J 
Lac'ede Firebrick Mfg. Co., St. Louis, Mo.... 
Missouri Firebrick Co., St. Louis, Mo 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 
The Kreischer Brick Mfg. Co , New York City. 


INCLINED RETORTS. 
Adam Weber Sons (Graham, Morton [England] System) 
Connelly Iron Sponge & Gov. Co. (Drake's [Eng.] System) 
Parker-Russell Miniog and Mfg. Co., St. Louis, Mo 


VERTICAL 8S. 

Adam Weber Sons (Oscar B. Weber's Construction) 
Connelly Iron Sponge & Gov. Co. (Drake's (Eng.] System) 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo 

REGENERATIVE FURNACES, 
Adam Weber Sons, New York City..........., 
Bartlett. Hayward & Co., Baltimore, Md 
Fred. Bredel Co., Milwaukee, Wis............ces0..0- 
J. H. Gautier & Co., Jersey City, N.J............ 
Laclede Firebrick Mfg. Co., St. Louis, Mo.... 
Missouri Firebrick Co., St. Louis, Mo. ..........cceccsses 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 
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SELF-SEALING MOUTHPIECE DOORS. 


Continental Iron Works, Brooklyn, N.Y....... pobnboenede 
Isbell-Porter Co., New York City...... 

Kerr Murray Mfg. Co., Fort Wayne, Ind 

Logan Lron Works, Brooklyn, N.Y... 

R. D. Wood & Co., Philadelplia, Pa........cceccseeessss 
Stacey Mfg. Co., Cincinnati, O 

The Gas Machinery Co., Cleveland, O 

The Western Gas Construction Co., Fort Wayne, Ind... 


CHIMNEY CONSTRUCTION. 
Adain Weber Sons, New York City..... 
INCANDESCENT GAS LAMPS. 


Ball Check Light Co., New York City.....%....... re 
D. M. Steward Mfg. Co., Chattanooga, Tenn..... sOeeuces 
Weisbach Company, Gloucester, N. J....... 


BURNERS. 


C. A. Gefrorer, Philadelphia, Pa.............. piepmivosnsd 
D. M. Steward Mfg. Co., Chattanooga, Tenn...........- 
Wm. M. Crane Co., New York City 


LAVA GAS TIPS. 
D. M. Steward Mfg. Co., Chattanooga, Tenn.... 
STREET LAMPS. 


Thos. T. W. Miner, New York City............ 
Welsbach Street Lighting Co., New York and Phila.... 


PURIFIERS. 


Connelly Iron Sponge and Governor Co., New York City. 
Kerr Murray Mfg. Co., Fort Wayne, Ind............ coves 
R. D. Wood & Co., Philadelphia, Pa.. 

Stacey Mfg. Co., Cincinnati, O.. 
The Western Gas Construction Co., Fort Wayne, Ind... 


Se ee eee eeereseeee 


PURIFYING MATERIALS. 
Connelly Iron Sponge and Governor Co., New York City 
VALVES. 


Continental Iron Works, Brooklyn, N. Y.... 
{sbell-Porter Co., NewYork City...... Co ccveccvcevccecces 
Kerr Murray Mfg. Co., Fort Wayne, Ind... 
Ludlow Vaive Manufacturing Co., Troy, N.Y........0.. 
R. D. Wood & Co., Philadelphia, Pa............ — 
Stacey Mfg Co., Cincinnati, O........... ces eceeeeeseeeeee 
The P. H. & F. M, Roots Co., Cennesaviiia, Ind 

The Western Gas Construction Co., FortWayne, Ind... 


EXHAUSTERS. 


Connelly Iron Sponge and Governor Co., New York City 
Isbell-Porter Company, New York City... 
Kerr Murray Mfg. Co., Fort Wayne, Ind......... ccccccee 
The Connersville Blower Company, Connersville, Ind... 
The P. H. & F. M. Roots Co., Connersville, Ind 


eeeeeeeeee 


ELECTRICAL APPARATUS, 
Wm. Henry White, New York City.....sseee ...-0s eevee 


PURIFIER SCREENS. 
John Cabot, New York City.......ssees.... 


GAS STOVES. 


American Meter Co., New York and Philadelphia....... 
Keystone Meter Co., Royersford, Pa ans 
Maryland Meterand Manufacturing Co., Baltimore, Ma. 
Nathaniel Tufts Meter Co.. Boston Mass.. 


GASHOLDER TANKS, 
J. P. Whittier, Brooklyn, N.Y ...ccesscscscsccees.s 


GASHOLDERS. 


Bartlett, Hayward & Co., Baltimore, Md....... 
Continental Iron Works, Brooklyn, N.Y.......... 
Cruse-Kemper Co., Philadelphia, Pa. .............. coccce 
Davis & Farnum Mfg. Co.,Waltham, Mass...... ........ 
Deily & Fowler, Philadelphia, Pa..... eecesson penbeaseene : 
Kerr Murray Mfg. Co., FortWayne, Ind. 
Logan Iron Works, Brooklyn, N Y........sse0% 

R. D. Wood & Co., Philadelphia, Pa................. 
Riter-Conley Mfg. Co., Pittsburg, Pa..... 

Stacey Mfg. Co., Cincinnati, O......... 


eeeeeeeee 


STORAGE TANKS, 


Christopher Cunningham, Brooklyn, N.Y..... 
Stacey Mfg. Co., Cincinnati, O 


AUTOMATIC SCALES, 
Richardson Scale Co., New York City........... onnpesses 
INVESTORS. 
W. R. Faben Construction Company, Toledo, O... 
PATENTS, TRADE-MARKS, COPYRIGHTS. 
Royal E. Burnham, Washington, D. C 
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Field’s Analysis, 1901 

Gas Flow Comapmters, ..coccscccces cocccccccccceces coves 
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Directory of Gas Companies..........+ C000 veccee 
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DIVIDEND NOTICE. 
——$<g—_—_ 
OFFICE OF THE UNITED GAs IMPROVEMENT Co. | 
N. W. CoRNER BROAD AND ARCH STS., 
PHILADELPHIA, PA., June &, 1903. ; 
The Directors have this day declared a quarterly dividend 
of 2 per cent. (one dollar per share), payable July 14th, 
190%, to stockholders of record at the close of business, June 
30, 1903, Checks will be mailed. 
1462-5 LEWIS LILLIE, Treasurer. 


SITUATION WANTED 


By a Young Man as Street Foreman, 











Or to start meter and main record systems. 
Address, “ K. B.,” 


1465-2 Care this Journal. 


SITUATION WANTED 
AS MANAGER, 


Successful in economical operation avd 
Thoroughly practical and exper- 
ienced in all branches. Can guarantee results. Knergetic 
and progressive. Address, ** C. G. M.,”’ 

1465-2 Care this Journal. 


WANTED, 


Position as Manager of a Gas Company 
That is much in need of a man thoroughly famil- 
iar with ali details of the business. A position 
where the business and public confidence are 
much impaired, requiring the right man, at the 
right place, at the right time, peo 


1462-tf Address, ** ABILITY,” care this Journal. 


POSITION WANTED 
AS MANAGER or SUPERINTENDENT, 


By a successful hustler for new business. Experienced 
in selling gas stoves; laying high and low pressure mains; 
understands the manufacture of coal and water gas in 
detail; also, reconstruction of benches and water gas ap- 
paratus. Superintendent of gas company for a number of 
years. Will find me up-to-date and ene rge tic young man. 
Can furnish best of references. Addre 
1465-5 * PUSHER,” 


WANTED 


9 
Capable Man as Manager of Gas and Electric Plant 


In small seacoast town in California. Must have had some 
experience, and especia/ly in connection with development 
of gas business. Salary, $1,500 annually, with opportunity 
for advancement. Town growing; good field; p sition per- 
manent. Address, with references and stating experience, 


CALIFORNIA LIGHT AND FUEL COMPANY, 
1465-4 516 vinta Building, San Francisco, Cal. 


WANTED, 


An Epgiueer Experienced with Coke 
Ovens and Coke Oven Gas, Chemisty 
of Gas, Metallurgical Work. 


A man of technical mes | and practical experience. Must 
be qualified to superintend construction. Address, stating 
experience and references, . ‘* BY- PRODUC i 

1466-2 Care this Journal. 


WANTED, 


AN 8-INCH or LARGER EXHAUSTER, 
With or without engine. Address, 


NEWTOWN AND FLUSHING GAS CO., 
1166-2 FLUSHING, N. Y. 


WANTED, 
SECOND-HAND STATION METER, 


Suitable for gas company manufacturing from 3 to 4 million 
cubic feet of gas per year. Give manufacturer's name, ca- 
pacity and condition. Price figured on, F. O. B. 
Address, GEO. W. GRAVES, care ** THE HICKS,” 
1465-tf Asbury Park, N. J. 











Ry a young man 
de veloping new business. 
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FOR SALE. 


Two Rectangular, Cast Iron, Water Tube 
Condensers, 5 feet 6 inches wide, by 15 feet 10 
inches high, by 36 feet 10 inches long, with -inch 
valves and connections, 

One Rectangular, Cast Iron Scrubber, 5 feet 6 
inches wide. by 12 feet high, by 36 feet 10 inches long, 
with 20-inch valves and connections. 

Sixteen Sections of Cast tron Hydraulic Main, 
8 feet 4 inches long by 24 inches, for benches of 6's; dip 
and bridge pipes; 7-inch ascension pipes; supports for 
hydraulic main; 4 take-off ends, with 1% inch outlets; 
adjustable valves. with Hutchison tar draw-off pots. 

Se Self-Sealing Mouthpieces, each 

3 by 24. 

One fuller Vertical Engine, 8 by 12, with ex- 
hauster governor. 

One Fuiler Vertical Engine, 9 by 14, with ex- 
hauster governor. 

One McKenzie Exhauster, 16-inch valves and con- 
nections. 

One Wilbraham Exhauster, |(-inch valves and con- 
nections 

One 12-inch By-Pass, with Smith & Sayre compensa- 
tor; 6-inch connections 

One P. & A. Tar Extractor, 1,000,000 cubic feet ca- 
pacity; 16-inch connections 

One Wrought tron Tower Scrubber, 6 feet diam- 
eter by 24 feet 6 inches high; 16-inch valves and con- 
nections, D 

Two Wrought Iron Scrubbers, 7 feet diameter by 
16 feet high, with 1#-inch valves and connectiuns. 

Three Wrought Iron Condeusers, each 6 feet diam- 
eter by 16 feet high, with 16-inch valves and connec- 
tions. 

Two Standard Washer-Scrubbers, No. 13, with 
20-inch valves and connections 





All the above apparatus, if examined at once, can be seen 
connected and in operation. It will be removed to give room 
to larger apparatus. Any further information can be ob- 


tained from the PROVIDENCE GAS COMPANY, 
1462-tf Providence, R. I. 





-« FOR SALE. 


One High Pressure Roots’ Exhauster 
and Engine, 

On one bed. This machine is practically 
new, and has been delivering 100,000 per 
day, through 8 miles of 4-inch pipe line. 
Engine is direct connected to exhauster, and 
with them is included one cooling tank and 
all 8-inch connections. 


FOR SALE. | FOR SALE, 
ee ‘Two Settings of Single Su- 
perheater Lowe Water 
Gas Apparatus. 


The lIronwork for Eight Benches of 5’s, 
Including hydraulic main, dip, 


bridge and standpipes. Also, 


; : : Address, 
ee oe oe WILLIAMSPORT GAS COMPANY, 
terms, address, E. H. YORKE, senna WILLIAMSPORT, PA. 








: | Utilize Your Gas Liquor. 
Company, | NO EXTRA LABOR OR 
| OPERATING EX- 


Engineer Portland Gas Light 


















1464-4 PORTLAND, ME. 
About 100 
in use. Write to 
M ET E R FOR SA LE - | STROH & OSIUS, Patentees, or 


MICHIGAN AMMONIA WORKS, - Detroit, Mich. 





One 300-Light Maryland Meter. 
The Maryland Meter Company will vouch 
for good condition of this meter. For par- 


ticulars, address, 
116£-tf OTTAWA GAS LIGHT & COKE CoO., Ottawa, Ills 


| 
| 





Bristol’s Reeording 


PRESSURE 
GAUGE. 


For continuous re- 
cords of 








Gas Analyses of All Sorts and Conditions, 





Street 
Gas Pressure. 
Simple in con- 
struction, 
accurate in operation 
and low in price. 
Fully Guaranteed. Send for 
Circulars. 


THE BRISTOL 60., 


Waterbury, Conn. 


Analyses of Solid and 
Liquid Materials as Well, 
That are needed by Gas Companies at 
any time in the conduct of their busi- 
ness, may be obtained from 


DR. W. H. BIRCHMORE, 














1421-tf 341 ADELPHI ST., BROOKLYN, N. Y. S'‘lwer Medal, Paris Exposition. 
1457-tf Address, ‘* F. R. V.,” care this Journal. 
als als 
a "i — viv 





ELEVATING 
MACHINERY. 











SEND FOR 
OUR CATALOGUE 
AND PRICES. 





SCREENING 
MACHINERY. 


~s 
boll 














COAL 
HANDLING 
MACHINERY. 











Address THE JEFFREY /I1FG. CO., 
Columbus, O0., New York, Chicago, 
Denver, St. Louis, Bufialo, Phila- 
deiphia, Kansas City. 





COAL and 
COKE 
CRUSHERS. 
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For Gas Pipe Threads Use 


TRIPP’S celebrated Non-Rusting PIPE LUBRICANT. Sold on an absolute 30-day guarantee to be superior and cheaper to any Pipe 
Cement or Red and White Lead. The only material that does not harden up in can when mixed. 50-Ib. pail shipped on 30-day trial 
F.0.B. Chicago, $4.75. Will do the work of 150 Ibs. of Red Lead. 


REFERENCES.—The Peoples Gas Light and Coke Co., Chicago. The Jacksonville Gas Co., Jacksonville, Ills. . . Canton Gas Co., Canton, Ills. . . Galesburg Gas 
RE Galesburg, Ills., etc., etc. . . The Bloomington Gas Co. writes: June 26, 1903—Alan H. Tripp, Chicago, Dear Sir: In placing our second order for your Non-Rusting 

Pipe Lubricant, we wish to say that the sample pail we sent us proved to be satisfactory in every way, which accounts for this second order. Yours truly, Union Gas 
and Electric Co., J. A. Wilcox, President, Bloomington, Ills. 


t= Order a sample 50-ib. pail to-day. 


ALAN H. TRIPP, 


ole Inventor j Manufacturer, 
177 East 40th Street, Chicago, Ills. 


THEHLEPRPHONE, DREZAEHL, SO4s. 





ALAN H. TRIPP, 
The Gasfitters’ Friend. 
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PARKER-RUSSELL MINING AND FE. 60., 


PROPRIETORS OF THE 


OAK HILL GAS RETORT AND FIREBRICK WORKS. 








St. Louis Office: | eee Stee eae §=New York Office: 
; ~ oa” ~ — rae ‘ Aldrich Court, 
4 I 7 Pine St. a rT ri i ae 45 Broadway. 
weg HIE as in| ae 


iit ih - 


FACTORY AT ST. LOUIS, MO. 


WE MAKE A SPECIALTY OF WATER GAS LININGS AND CHECKER BRICK. 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 


SLOPERS.--We have perfected plans of IN- 
CLINED RETORT BENCHES, designed 


to meet conditions prevailing in America, and 
constructed entirely of American materials. 


Sk Se 


We build Benches complete, 
ready for gas mak- 
ing. Also 


RETORT HOUSES, 
COAL AND COKE CONVEYING MACHINERY. 
HHH 


Plans, Specifications and Estimates i ee 
cheerfully furnished. ) 


CORRESPONDENCE SOLICITED. 
—E 
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SAMPLE 
BALL CHECK 
By Mail 
(To Dealers) 
For a Dime. 
They Sell For 


A Quarter. 


BOOKLET 


OF OUR 


GAS ARC 
LAMPS 


for the 





Asking. 














FRANK D. MOSES, 


Long Distance Telephone, Long Distance Teiephone, 
1922, Trenton, N. J. 1922, Trenton, N. J. 


| GOnStTUctINg Engines and Contractor 


Kstimates Furnished on any kind of Work in Connection with Gas or Water Plants. 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-TO-DATE. 


Ew CORRESPONDENCE SOLICITED. = 








P. PLANTINGA, President. W. E. STEINWEDELL, Secretary. 


THE GAS MACHINERY CoO., 


OFFICES: 720-722 CITIZENS BUILDING, 
CLEVELAND, OHIO. 











Coal and Water Gas Apparatus, Bye-Product 
Machinery, Structural Work and Connections. 


COX’S HIGH-PRESSURE FLUID DISCHARGE COMPUTER. 


This Computer solves the following formula, which is aT to Gas, Air and other elastic fluids, 
flowing through long pipes with high initial pressures: 


Discharge in cubic feet per hour at i 33.3 fa d° x = PP) 
atmospheric pressure 








Where d = diameter of pipe in inches, 
p, = absolute initial pressure in pounds per square inch, 
p, = absolute terminal pressure in pounds per square inch, 
L le ngth of pipe in miles, 
w ~eci fic gravity of the fluid when air = 1. 


To Find the Since from a Pipe and the Reqttred Size of Pipe. 

(1.) Set the specific gravity of the fluid opposite the length of pipe; 

(2.) Bring the DIFFERENCE of the initial and terminal gauge pressures opposite the sum of the initial 
and terminal gauge pressures; 

(3.) Opposite any diameter of pipe will now be found the discharge in-cubic feet per hour at atmo- 
spheric pressure; and 

(4.) Opposite any desired discharge will also be found the required diameter of pipe. 

Price of the Computers, in Cloth Case, 6} x 8 inches, $5 Each, Net. 


I rf f [ 





A. M. CALLENDER & CoO., 42 PINE ST., N. Y. 
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= STEWARD LAVA TIPS. wins: 


Greatest care is used in selection of material and making. 
YOU CAN GET ANY QUANTITY PROMPTLY FROM OUR THREE BRANCHES. 


THE D. M. STEWARD MFG. CO., {ESTAgtisHe® 


( 
NEW YORK: CHICAGO: FACTORY AND GENERAL OFFICE: 2 
8-12 JAY STREET. 57 WASHINGTON STREET. CHATTANOOGA, TENN. 


| 

























TRADE-MARKS, | 9 
IN THE MAR KET. PAT E N T S, COPYRIGHTS. Church S Patent Trays. 
WE PURCHASE: Reversible ; Strongest ; [lost Easily Repaired. 
Gas properties, ROYAL E. BURN HAM, 
Electric light properties. 















se GHW for ae — 
Street railway properties. Solicitor of Patents and Coun- AV AAAAAAAN AAA AALS 


Also desirable franchises. sellor in Patent Causes. 
W. R. FABEN CONSTRUCTION CO., 


1383-tf 317 St. Claire Street, Toledo,O. | 833 Bond Building, Washington, D. C. 














oo 


GAS BURNERS, Send for Pamphlet on Patents. 


1418-tf 











} bee \, 
AAS\\ ' 


rvearenere®. 


RICHARDSON 1412-1416 Adams Street, Hoboken, N. J. 
7, e Of) 10) OS BCC 


SCALE CO.., | We also Supply the Chapest and Strongest 


j zemtn eReversible Bolted Trayse 


NEW YORK 


To burn a given amount at a stated pressure. made toorder. 
Samples furnished. Also, small oil and air valves, slow-feed 
valves for high pressure. and small brasswork in general. 


Drip Pumps, Service Cleaners, Gasfitters’ 
Proving Pumps and Mercury Gauges. . 


Cc. GEFRORER & SON, 



















LK GF 4 I EE S| pa aM ha IN THE MARKET. 
248 North St Street, Philadelphia, Pa. a f y CITY. SEND FOR BOOKLET AND CIRCULARS. 





























vam 


== OVERWHELMED 


REEVES | With orders, factory running Day and Night, is the story of 


EPAYME “ REEVES ATTACHMENT. The Attachment that can’t 


| ||ATTACHMENT| be ‘‘beaten.’’ Has safety appliance. Is absolutely accurate. 
| ‘) § 3 Baa price. Make over your old meters into Prepays. Write for 
/ 











sample and descriptive matter. 


REEVES MFG. GO, - - - NEW HAVEN, CONN. 



































FRED. BREDEL, President. WM. 0. VILTER, Vice-President. 0. W. GREENSLADE, Secretary and Treasurer. 


FRED. BREDEL COMPANY, 


BN GINEBERS AND BUIETIDERS OF GAS rPLaAnTs. 
Inclined Benches, own system, Recuperative Furnaces, Exhausters, Exhauster Governors, Condensers, Washers, Coolers, Wet 
Purifying Plants, Purifiers, Cxide Elevators, Hydraulic and Dry Coke Conveyors. 

Special High Grade Material for Recuperative Furnaces. 

Licensees for ARROLL-FOULIS Charging and Discharging Machines and FRONHAUSER Coke Conveyors. OFFICE, 405 KEENE ST., MILWAUKEE, WIS. 


bal 











ARTHUR R. CRUSE, President. FRANK FLAVELL, Secretary. AARON E. KEMPER, Treasurer. 


Cruse-Kemper Company, 


PHILADELPHIA OFFICES: Stephen Girard Building. = - WORKS: Ambler, Pa. 


Manufacturers of 


Triple, Double and Single-Lift Gasholders, 


With or Without Metal Tanks, 


Oil and Water Tanks, Purifier Covers, General Plate Metal Work, and Steel 
Water Towers. 


a= Plans, Specifications and Estimates Promptly Furnished on Request. << 
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Bray Burners. 


Said the Sun to the Sky s 

‘* Hor the present, Good bye / 

“Pil see you to-morrow at four.” 

But when he came back 

What had happe ned? Alack/ 

Theres no use for the sun any more ! 

Said the Sky to the Sun: 

66 Al] ,our glory is done, 

“* Hide your fice and dowt make a roi, 

‘For a chappie named BRAY 

‘Has turned night into day 

“BRAY BURNERS will light the world now!” 

Bray Burners are the one burner you can always rely upon as being of uniform quality 

and greatest candle power. 


Beware of Imitations. 


William M. Crane Company, 


Sole Agents for the United States, 
1131-1133 Broadway, New York. 


*¢ | ndustrial” 


(Trade-mark) 


Railways 


For the economical and rapid handling of coal in boiler rooms. 








A narrow gauge railway, equipped with cars, designed so 
that they run around a curve of 12 feet radius as easily as 
a wagon turns a corner. 


C. W. HUNT COMPANY, 
WEST NEW BRIGHTON, STATEN ISLAND, N. Y. 


New York Office: 45 Broadway. 





Boiler room charging cars and tracks. 


Write for Catalog 0227. 





Niueller Gas Cocks. 


OO little is not as much as you pay 
for, and too much is more paid for 
than you need. 

In Mueller Gas Cocks you find a hap- 
py medium--not so little metal as to leave 
them weak, nor yet so much as to make 
them costly. 

Made in 145 styles, seven sizes in each 
Style. 





MADE ONLY BY 


H. MUELLER MFC. CO., 


DECATUR, ILLS., U. S. A. 














Ludlow Valve Mfg, Co., 


TROY, N.Y., U.S.A. 
Double and Single Gate Valves, %” to 72”, 


—— 


' Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 











HOT GAS VALVES A SPECIALTY. 








“THE MINER” 


Globe 


Street and Boulevard 
Lamps. 


Cheapest and Best. 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS T. W. MINER, 


821-823 Eagle Av.,N.Y. 

















S. R. DRESSER, 


BRADFORD, PENNSYLVANIA, U.S. A., 


Patentee and Manufacturer of 
Specialties for Oil and 
Gas Lines. 








Insulating Coupling for Bell and Spigot Cast Iron Pipe. 
Style 6. 





Regular Sleeve. Style 2. 





Clamp. Style 4. 


Pipe Couplings, Sleeves, Clamps, Crosses, Tees and 
Ells. 


oo 


My Insulating Coupling prevents the destruction of pipe 
by electrolytic action, in either water or gas lines. 











Send for Catalogue. 





SEND FOR CATALOGUE. 
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“TON CONSTRUCTION COMPANY, 


DETROIT, MICH. 


LOWE DOUBLE SUPERHEATER WATER GAS APPARATUS. 


Coal Gas Condensing and Scrubbing Apparatus. 
Purifiers with Plain or Reversing Center Valves. 
The Lloyd System of Valve Connections. 


PLAIN OR REVERSING (PATENT APPLIED FOR). 


Oxide, Coal and Coke Elevators and Machinery. 
Pipe Specials, all sizes. A. G. L. Asn. Standard. 
Structural Steel Work, Floors, Angle and Gate Valves. 


Gieneral Western Agents for BARTLETT, HAYWARD & CO., Baltimore, Md. 


COAL GAS CONDENSATION SYSTEM. THE ‘‘MAYER”’ PATENT- 
ED TAR EXTRACTOR. THE STANDARD ROTARY WASHER- 


SCRUBBER. STETTIN SYSTEM INCLINED BENCHES, HYDRAULIC 
VALVES, ETC., ETC. 


° — To absorb the heat now going to 

conomize Heat in il , ) waste when you blow through 
BIN your superheater to heat the 

& By >. feed water for your boilers to the 

DN TS temperature of the steam.: This 

é er a8 <a | Be is now being done at the Pough=- 


keepsie Gas Works, — 
jie. - 3 : 




















Write for full particulars how this 


BY UTILIZING A < g - Soe. e al : is accomplished, the Saving effected, 


, . —WEH | : and the advantages gained, to the 
GTG6L S$ HCOLOMIZET se Fe eam 


GASHOLDER TANKS AND ee 
GAS WORKS MASONRY COMPLETE Chollar’s System of Gas Purification, 


Plans prepared and Estimates furnished at short notice. 


J. P. WHITTIER, _ - ‘THE PURIFIED GAS REVIVES THE FOULEN) QXUWE. 


238 Java Street. Brooklyn, N.. ¥. 











—— 


























AES 


— 


GEORGE R. ROWLAND, | THE GAS ENGINEERS’ POCKET-BOOK. 


Formerly with the Continental Iron Works. 


By Eenmnry O’Connor, 


Draughtsman and Constructing Engineer. Comprising Tables, Notes and Memoranda relating to the Manufacture, Distribution and Use of Coal Gas, and the 


Construction of Gas Works. 
Drawings, Specifications and Estimates furnished for the con- 
struction of new works or alteration of old works. Special PRICE, $3.50. 
attention given to Patent Office drawings. 





Office, No. 245 Broadway, N. Y. City. | A. M. CALLENDER & CO., No. 42 Pine Street, New York City. 
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The Advertisement of the 


P. H. & F. M. ROOTS CO., Mfrs. of Gas Exhausters, Blowers, etc., 


Connersville, Ind., 120-122 Liberty Street, New York City, 


Occupies this Space Every Alternate Week 


LONELY ion sung Mm bem U0. 








305 Broadway, New York City. 


TELEPHONE, 3033 Franklin. CABLE ADDRESS, Governorco. 


GEO. G. RAMSDE IL General Manager. sSs.F.EAY WARD, Treasurer. 


REVIVIFYING ,« 


IN oll. 


An inexpensive device for admitting air into 
purifying boxes. Belted direct to exhauster shaft 
the speed of blower is automatically regulated. 
Size shown in cut, 10 inches by 10: inches by 16 
inches, has a capacity of 172 cubic inches per rev- 
olution, and can be speeded to admit percentage 
of air desired. Specially designed for gas com- 
panies. A large number of these machines are now 
in daily use, giving entire satisfaction. 











CORRESPONDENCE SOLICITED. 


Connelly Jron Sponge and - 
fovernor {0., 
395 BROADWAY, NEW YORK CITY. 
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GENERAL SALES E 192 BROADWAY, 
RK. 








GEORGE ORMROD, Mangr. & Treas., Emaus, Pa. 
JOHN DONALDSON, Prest., Betz Bldg., Phila., Pa. 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
FLANGE PIPE, LAMP POSTS, Etc. 


GAS TAPPING MACHINES 


—FOR— 


Drilling and Tapping 


Pipe under Pressure 


WITHOUT ANY ESCAPE OF 
GAS. 
They are Strong and 
Compact. 
Size of Combination Drills 
and Taps % to 4-inch. 


Machines Sent to any Gas 
Com ny } for Thirty 
ys’ Trial. 


Send for Circulars, 


Also, 








Geo. Light, 


DAYTON, 0. 








~ THE ECONOMICAL 
CAS APPARATUS CONSTRUCTION 
COMPANY, LIMITED, 


Consulting Engineers. 


Builders of UP-TO-DATE 
Machinery and Appliances 
for Coal and Water Gas 
Plants. + 


PLANS, 
SPECIFICATIONS 
AND ESTIMATES 
PREPARED. 


AMERICAN OFFICE: 
269 Front St., East, Toronto, Canada. 


Valuation of Gas, Electricity 
and Water Works 
FOR ASSESSMENT PURPOSES, 


THOS. NEWBIGGING, M.inst.C.E., and WM. NEWBIGGING, 
Assoc.M.inst.C.E. 


With an Appendix of Decided Cases. 
Second Edition. Price $2. For Sale by 


A. M. CALLENDER & CoO., 
42 Pine Street, N. Y. City. 


WARREN FOUNDRY AND MACHINE CO., 


Established 1856. Works at Phillipsburgh, N. J- 


New York Office, 160 Broadway. 


¥ CAST IRON WATER AND GAS PIPE, 


From THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branohes, Bends, Retorts, eto., etc. 














[ARLES MILLAR & SON CO., Selling Agents, a N. 


UTICA PIPE FOUNDRY CO. 
TIRON PIPE and SPECIALS FOR WATER AND GAS 


Wholesale Eastern Agents AKRON VITRIFIED SEWER PIPE. 
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SAFETY GAS MAIN STOPPER 
For Shutting Off Gas in mee’ 


Any size gas 
main can be 
shut off in 30 


COMPANY, 


Temporarily 
during altera- 
tions and re- 
Se 


STOPPERS SENT ON 
TRIAL. 


Address: SAFETY GAS MAIN STOPPER C0., 108 E. 117th St., New York City, 


—— 




















The Gas Engineer’s Laboratory Handbook, 


By JOHN HORNBY, F.I.C. Price, $2.50, 
Orders may be sent to 


A. M. CALLENDER & CO., 42 Pine St., N. Y. 
COAL TAR 


— AN D— 
AMMONIA. 


Third and Enlarged Edition. 





ELECTRIC GAS LIGHTING. 


How to install electric gas igniting apparatus 
jump spark and multiple systems for use in houses 
churches, theaters, halls, schools, stores or any la rge rik i. 
ing. Also, the care and selection of saltaihie nthe i 
ing and repairs. 


By H. S. NORRIE. 


Price, 50 cents. Orders may be sent to 


A. M. CALLENDER & CQ., 42 Pixe St... N.Y Crry. 


sae 


cladir — 








BY 


GEORGE LUNGE, Ph.D. 


Price, $15. For Sale by 
A.M.CALLENDER &CO., 
42 Pine Street, New York City. 





Practical EXandadbook on 
GAS ENGINES, 
With Instructions for Care 
and Working of 
the Same, 

By G. LIECKFELD, C.E. 
Translated with Permission of the Author, 
By GEO, M. RICHMOND, M_.E. 

" Price, $1. For Sale by 
A. M. CALLENDER & CO., 

No. 42 Pine Street, New York City. 











HUCHES’ ‘‘CAS WORKS,” 


Their Construction and Arrangement, and the Distribu- 
tion of Coal Gas. 


Originally a by SAM’L HUGHES, C.E. Rewritte 
and much enlarged by WM. RICHARDS, C.E. 


Eighth Edition, Revised, with Notices of Recent Im- 
provements. Price, $1.65. | 
Ae M. CALLENDER & CO., 42 Pivz Sr., N. Y. Crry. 
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(Copyrighted, 1894, by the AMERICAN METER CO.) 





ESTABLISHED 1834. 


NEW YORK, 


INCORPORATED 1863, 


PHILADELPHIA, 
CHICAGO, 


ST. LOUIS, 


SAN FRANCISCO. 





PUBLIC LIGHTING TABLE. 


AUCUST, 1903. 


Table No, 2, 


2 } Table No. 1. NEW YORK 

hg FOLLOWING THE CITY. 

= MOON Ann Nieur 

S Ligiuving 
Ps e Light. Mxtinguish Light. Eextin 
a yuish. 
PM. | ACM. 
Sat. 1)11.20 pm] 3.50 am! 7.10 | 3.30 
sun. | 2)12.10 am) 4.00 7.10 | 3.30 
Mon. | 3) 1.00 4.00 +.10 | 3.30 
Tue. | 4} 1.40 4.00 7.10 | 3.30 
Wed. | 5] 2.30 4.00 = || 7.10 | 3.30 
Thu. | GINoT.. No I,.. 7.10 | 3.45 
Fri. i iNol.em No |. 7.101 3.45 
Sat. 8INo I, No I. 1.101 3.45 
Sun. | 9} 7.30 pm! 8.40 pa) 7.10 | 3.43 
Mon. |10| 7.30 9.10 7.10 | 3.45 
Tue. |11| 7.30 9.40 v.10) 5.45 
Wed. |12| 7.30 10.10 7.10 | 3.45 
Thu. |13| 7.30 10.40 6.55 | 4.00 
Fri. jl4| 7.30 11.20 6.55 | 4.00 
Sat. (15) 7.30 1q@ 11.50 6.55 | 4.00 
Sun. |16| 7.20 12.40 am}! 6.55 | 4.00 
Mon. |I7 | 7.20 1.30 6.55 | 4.00 
Tue. {18 | 7.20 2.30 || 6.55 | 4.00 
Wed. |19| 7.20 4.10 6.55 | 4.00 
Thu. (20] 7.20 4.10 6.45 | 4.10 
Fri. |21] 7.20 4.10 6.45 | 4.10 
Sat. (22) 7.20NM)| 4.10 6.45 | 4.10 
Sun. |23] 7.10 4.20 6.45 | 4.10 
Mon. 24) 7.10 4.20 6.45 | 4.10 
Tue. |25| 7.10 4.20 6.45 | 4.10 
Wed. (26) 7.10 4.20 6.45 | 4.10 
Thu. i227] 8 40 4.20 6.30 | 4.20 
Fri. (28) 9.20 4.20 6.30 | 4.20 
Sat. (29)10.00 Fa) 4.20 |! 6.30 | 4.20 
Sun. 30/)10.50 4.30 6.30 | 4.20 
Mon. SL )11-40 4.30 6.30 | 420 


TOTAL HOURS LIGHTING 
DURING 1903. 








By Table No. 1. 

Tirs.Min 
January ... . 245.00 
February. ..192.00 
March..... 201.00 
April.... ...167.20 
May.......152.00 
June ......131.(0 
eee 140.40 
August ... 156.20 
September ..171.20 
October... . 198.20 
November... 216.30 
December. . 232.10 





Total, yr. .2203.40 








By Table No. 2. 
Hrs. Min. 
January. ...423.20 
February. ..355.25 


March..... 355.35 
Apres... 298.50 
May som0-'s eee 
June ...... 234.25 


July.......243.45 
August ....280.25 
September. .321.15 
October .. ..374.30 
November ..401.40 
Decomber. .433.45 





Total, yr...3987.45 





- 
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A’ underlying principle in business is to show an increase each year---to grow. 
The astute dealer not only seeks to retain this year’s customers, but to attract 
new trade next year. ~~ 7 


The formula is simple--- 























THIS SHIELD ITIS A 
IS THE GUARANTEE 

WELSBACH J atosnentesanalt ny ail) AND A 
TRADE MARK. | WELSBACH PROTECTION. 


QUALITY 


Sell The Welsbach Brands. 


The imitation stuff is bad for the customer---which is bad for you. 


The genuine Welsbachs---Burners or Mantles---make satisfied customers--- 
keep customers---MAKE NEW ONES. 


And your nrofit isn’t merely dollars and cents. 


WELSBACH CO., 


Broad and Arch Sts., PHILADELPHIA. 


The Welsbach Gas Arc for Indoor Lighting. 


The cut tells the story—but not all of it. Get one lamp and light it- 
then the tale’s told from beginning to end. For one Welsbach Gas Arc 
Lamp is a better salesman than 20 pages of advertising. 

Here’s what it would show if you give it a chance to prove its worth: 


1. A mechanical construction and finish that insures the greatest dur- 
ability. 

. The renewal of mantles and the cleaning of globes without re- 
moval of globe. 

3. The greatest amount of candle power with least consumption of 
gas. 

: A by-pass cock so constructed as to permit all or only one mantle 
burning at a time. 

. A pilot light that consumes but 1 foot of gas in“24 hours. Costs 
io Of accent a day. 


Give it a Ghance to Tell its Own Story and it 
Won't Disappoint. 


Let us send you one lamp—doesn’t cost a fortune—and it will answer 
every question you put to it; make good on every test given it. You 
know the only proof of the pudding? What’s the use in a fellow telling 
you it tastes good? Taste it yourself, then you know. 


May we Send you ONE Lamp? 


‘WELSBACH COMPANY, 


GLOUCESTER, N. J., and CHICAGO, ILL. 
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THE UNITED 
GAS IMPROVEMENT 
COMPANY 


For the Six Months Ending July 1, 1903, has been Awarded 
Contracts in the Following Places for 


Standard [ouble-Superheater [owe Water fas Apparatus. 


Rochester, N. Y. 
Baltimore, Md. 
Chicago, Ills. 
Amesbury, Mass. 
Aberdeen, S. D. 
Winsted, Conn. 
Canon City, Col. 
Schenectady, N. Y. 
Hagerstown, Md. 
Malden, Mass. 
Bridgeport, Conn. 
Albert Lea, Minn. 


TOTAL SETS TO JULY 1, 1903, 
TOTAL DAILY CAPACITY, 
TOTAL SETS TO DATE, . 
TOTAL DAILY CAPACITY, 


Brooklyn, N. Y. 
Hempstead, N. Y. 
Chester, Pa. 
Lynn, Mass. 
Newark, N. J. 
Washington, D. C. 
Boone, Ia. 

Pueblo, Col. 
Charlotte, N. C. 
Fall River, Mass. 
Duluth, Minn. 
New York (Mutual Co.) 


55,150,000 cubic feet. 


Waltham, Mass. 
Dover, Del. 
Allentown, Pa. 
Savannah, Ga. 

New York (Central Union Co.) 
Cicero, Ills. 

Chicago (Ogden Co.) 
Easton, Pa. 
Lawrence, Mass. 
Council Bluffs, la. 
Chattanooga, Tenn. 


5I 


. 498 


- 354,830,000 cubic feet. 


ThE United Gas Improvement Company, 


Broad and Arch Streets, Philadelphia. 
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Established 1858. Incorporated 1890. 


Cuas. E. Gregory, Prest, Davin R. Daty, V.-Prest. & Treas. 
H. D, ABERNETHY, Sec. 


J.H.Gautier & Co. 


Greene & Essex Streets, 


* Jersey City, N. J. 
20e 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES: 


oo 


Cround Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 


=eom 




















SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 
Brooklyn Fire Brick Works, 


OFFICE AND WORKS: 
88 VAN DYKE ST., BROOKLYN, N. Y. 


CLAY GAS RETORTS & SET- 
TINGS, GENERATOR LIN- 
INGS. SPECIALTIES. 





| Established 1854. Incorporated 1869. 


| LACLEDE 
‘Fire Brick Manufg. Co., 


CAS RETORTS 
FIRE BRICK .. . 
RETORT SETTINCS 


Water Gas Cupola Linings, Fire Clay, Etc. 


Proprietors for the U. 8., Coze System of 
Inclined Benches. 


Estimates Furnished on Application for Most Successful 
Style of Construction. 


Also for mt ey and Full and Half-Depth Regenerative 
Benches, for Burning either Coal or Coke 
in the Furnaces. 


| Manufacturers of ¢ 


Cor. ancestor tok belghur Avenues, St. Louis, Mo. 





Established 1845. Reorganized 1902. 


The Kreischer Brick Mfg. Co , 


Manufacturers of the very best 
quality of Clay Retorts, Blocks, 
Tiles, Settings and Firebrick of 
every description. 
Also Miners and Shippers of Fireclay, Fire 
Sand, Ground Brick in Barrels. 


ll rs 


WORKS : EREISCHERVILLE, STATEN ISLAND. 
OFFICE: 119 E. 23D STREET, NEW YORE CITY. 





{C 


Ol 8 2 wee): J | a 
Works, Weber, N. J. 


.|Main Offices, Park Row Bldg., New York. 








Modern Recuperative 
Furnaces. 


Standard Fire Brick and Gas Retorts. 
OSCAR B. WEBER’S 


onstruction Vertical 8’s (Patented). 
First Instalment in the World 
with Modern Charging and 
Discharging Machinery. 








AGENTS FOR 


GRAHAM, MORTON & CO. 


LEEDS ENCLAND, 
INCLINED RETORT SYS1TEM. 





Perforated Radial Block Chimneys. 


AGENCIES. 

HERBERT B. HAM, 80 Water Street, Boston, Mass. 

BAKER ENGINE AND MACHINE CO., 114 N. 3d St.. Phila , Pa. 
JOHN T. WHEELER, 933-934 Monadnock Bldg., Chicago, Ills. 











ISAAC C, BAXTER, President. 


Works. 
LOCKPORT STATION, PA. 


ESTABLISHED 1864. 


JAMES GARDNER, JEH., Co., 


Successor to WILLIAM CARDNER & SON. 


Fire Clay Goods for Gas Works. 





PETER YOUNG, Sec’y and Treas. 


Address ail communicationsto —s 
JAMES GARDNER, JR., CO., Room 202 Lewis B’l’dg. 
PITTSBURGH, PA 














HENRY MAURER & SON, 
(ESTABLISHED 1856.) 

4 EXCELSIOR FIRE BRICK & CLAY g 
WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 
Clay Gas Ketorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 

’ 
GEROULD'S IMPROVED RETORT CEMENT 
A Cement of great value for eae ee, putting on 
mouthpieces, making  t<- bench-work joints, lining blast 
furnaces and cupolas. This cement is mixed ready for use. 
Economic and thorough in its work. Fully warranted to stick. 
Price List, f.o.b. Galesburg, Ils., or Buffalo, N. Y. 

In Casks, 400 to 800 pounds, at 5 cents per pound. 

In Kegs, 100 to 200. * ie ” 

In Kegs less than 100 * id Ms - 
C. L. GEROULD, Galesburg, Ills. 

For orders East of Buffalo, N. Y., or Pittsburg, Pa.. freight 
will be paid to these points. 


The Gas Engineer’s 
Pocket-Book, 


By HENRY O’CONNOR. 


—_s_ 


Comprising Tables, Notes and Memoranda relating to the 
Manufacture, Distribution and Use of Coal Gas, 
and the Construction of Gas Works. 





PRICE, $3.60. 





For Sale by 


A, M. CALLENDER & CO., 42 Pine Street, New York City. 





Tueo. J. Suits, Prest. J. A. Tayor. Sec. 
A. LamB.a, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


* MANUPAOCTORY AT 


LOCUST POINT, BALT:MORE, MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
| AND FIRE CEMENT. 


|Our Improved Half and Full Dept 
| Benches have been Adopted by 
Many Gas Companies. 





— BROS., 102 MILE ST., BOSTON, MASS. 


Sole Agents for New England States. 








JOHN DELL, 
President and General Manager. 





MISSOURI FIRE BRICK CO,, 


———— MANUFACTURERS OF 





ESTABLISHED 
1882. 


Gas Retorts, Bench Settings, Fire Brick, Cupola Linings, Etc. 


We are the Exclusive Agents for the Mitchell Patent Benches, Constructed with Half or Full 
Depth Furnaces, to Burn either Coal or Coke, and Arranged for Front or Rear Clinkering. The 
Mitchell is the Original Coal Firing Bench. We also Hrect Plain Benches with One to Six 


Betorts. 


YOUR CORRESPONDENCE 


IS RESPECTFULLY SOLICITED. 





City Office: 
411 Olive Street, 
Continental Bank, 


i 


ST. LOUIS, 
M 


| 
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GHRISTOPHER GUNNINGHAM, 


PROPRIETOR, 


THE NOVELTY TEAM BOWLER WORKS, 


BROOKLYN, IN. WY. 





STORAGE TANKS FOR GAS WorRKs, 
To Retain Fluid Material of Any Sort. 





PIPING IN AND AROUND GAS WORKS. 





Work Done for Several of the Largest Gas Companies in 
America Stands as Reference. 


- ronder Patent Stoking Machinery 


Three-Scoop and Three-Rake Charging and Discharging Machines are operating in 


New York, Newark, N. J., Philadelphia, Worcester, Mass., Mt. Vernon, N. Y., 
Toronto and Montreal, Canada. 


Four-Scoop and Four-Rake Charging and Discharging Machines are being fur- 
nished for Detroit, Mich. 


These are the only machines that will draw or charge simultaneously three or four 
retorts (vertically) and handle from 42 to 60 retorts in from 25 to 30 minutes, lid 
opening and closing and filling of furnaces included. 


Hot Coke Conveyor, Quencher and Steam Exhauster, operating in Toronto, Can., 
working in water-sealed flue, rollers being protected from heat and grit. 


COAL CRUSHERS, CONVEYORS AND BINS. TURNTABLES FOR MACHINES. 


Labor-Saving Machines for Handling Goal and Goke from Goal Cars to Coke Yard or Bins, a Specialty. 


G. A. BRONDER, 


Contracting Engineer and Builder, 
229 BROADWAY, NEW YORK. 
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JAMES D. PERKINS, President. F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 








TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 





SHIPMENTS FROM NEW YORK. PHILADELPHIA, BALTIMORE AND NORFOLK. 








BERWIND-WHITE COAL MINING COMPANY'S 
Qeean Westmoreland Gas Coal. 


Offices: STRIGTLY High Grade 

Carefully Prepared. 
For Gas Making or 
Heavy Steaming. . 


A. C. M. AZOY, General Agent, 1 Broadway, New York. 


Gulf Refining Company 


REFINERS OF 


TEXAS 
PETROLEUM 


HIGH GRADE 


Ga s Ot ks 
A SPECIALTY 








Washington Building, New York. 
Betz Building, Philadelphia. 








CENERAL OFFICES 


REFINERIES AT FRICK BUILDING 
PORT ARTHUR, TEX. PITTSBURC, PA. 
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KELLER ADJUSTABLE 
COKE CRUSHER. 


Strong, Simple, Durable. Will 
Crush any Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Solicited. 








Do You Wish to Know 
what size of pipe to use to convey any quantity 


of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 


Cox’s Gas Flow Computer, 


as it gives this information accurately at sight, 
without mental effort. No calculations needed. 
Saves time, money and mistakes. 





Price, 6.5 x 8 inches, in cloth case, $2.50. 
Yor sale by 


A. M. Callender & Co., 42 Pine St., N.Y. 





POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 
By HERMAN POOLE, F.C.S. 
—— 
Second Edition. Price, $3- For Sale by 


A.M. CALLENDER & CO., 42 Prive Sr., N.Y. City. 





BINDER for the JOURNAL, 





Price, $1.00. 





A. MN. CAt-LENDER & CO., 12 Pine Street, N.Y. 





Epmvunp H. McCuttover, Cuas. F. GoDSHALL, H. C. ApAms, 
President. Treasurer, Secretary. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 


Henry WHARTON, 
Assistant Secretary. 





POINTS OF SHOHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, WN. J, 
WATKINS (SENECA LAK®), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


LINK-BELT 


Overlapping 
PIVOTED BUCKET CARRIER. 


(PATENTED. ) 






















A single machine wili handle both coal and 
ashes in power houses. It is automatic, 
efficient, durable, and saves time, space, 
money. Can be adapted to special condi- 
tions. 


The Link Belt Machinery Co 


5 inginee 
Priladeiphia 























THE SUN OIL CO. 


Crude Oil, Gas Naphtha, | 
Refined Petroleum, Gas Oil. 
‘Toledo, O., anda Pittshpnpureh, Pa. 











Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited. 





GAS OIL. 


26 Broadway, New York City. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, Boston Office, R’m 18, Vulcan Blig,, 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 














Steel Tanks for Gesholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 
Also, Gas and Water Pipe. Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 














BAXTER & YOUNG, 


CONTRACTING AND CONSULTING 
GAS ENGINEERS. 





Examination and Values Ascertained of 
Artificial and Natural Gas Properties. 


COMPLETE CAS WORKS ERECTED: 
Artificial and Natural Gas 


A. E. BOARDMAN, C. E., DAVID LEAVITT HOUGH, 
Consulting and Contracting Engineer. | Consultin g En gj neer 


Particular attention given to Gas, Water and Electric 


Plants. Long and successful experience AND 
with the problem and practice of | CONTRACTOR 
’ 
Filtration for Public Water Supply. | PARK ROW BUILDING, N. Y. 





Edison Building, 42 and 44 Broad St., 


NEW YORK CITry. 


Practical Photometry, 


By William Joseph Dibdin 











Geo, Shepard Page’s Sons, 


GAS MAGHINERY. | 


Correspondence Solicited. 


180 Fulton Street, New York City. 


Mains Furnished and Laid. 
PROPERTIES PURCHASED. 


Price, - $3.00. 


er] GAS 


i OFFICE : WAYNE COUNTY BANK BUILDING, 
DETROIT, MICH. 


KERR MURRAY MANUFACTURING COMPANY, 


Engineers and Manufacturers 


APPARATUS FOR COAL GAS PLANTS, 


A] SINGLE AND DOUBLE-LIFT GASHOLDERS 
4 AND STEEL TANKS, 


FOR SALE BY 


A.M. CALLENDER & CO., 
No. 42 Pine Street, New York City. 





Rooms 201 & 202. . 








Latest Improved 


| ROTARY EXHAUSTERS, P. & A. TAR EXTRACTORS, 
' AMMONIA WASHERS, 


iF CONDENSING, SCRUBBING ®) PURIFYING APPARATUS. 


Street Specials and Valves. 
ADDRESS: 


KERR MURRAY MANUFACTURING GOMPANY, ‘°° xct"" 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 
| 


llesigners 
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PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 


Coal and Water Gas Installations of the Most Modern and Complete Types, 


BENCHES WITH INCLINED RETORTS. 


System Stettiner Chamotte Fabrik, Actien Gesellschaft, of Stettin, Germany. 


GASHOLDERS OF ALL SIZES. 


General Western Agents, THE LLOYD CONSTRUCTION CO., of Detroit, Mich. 








QUINTARD IRON WORKS, “Oe ARTHUE,GLASCOW, H.W... 
N. F. PALMER, HUMPHREYS & GLAsGow, 


Foot of 12th St. & East River, New York, | 


| BANK OF COMMERCE BLDGC., 38 VICTORIA STREET, 


31 Nassau Street, 7” London S.W., 


GAS APPARATUS. | New York. 


Complete Works Erected. 


England. 


| ICHT ENCINEERS. 
| CONSULTING CAS AND ELECTRIC L 
| PROPERTIES PURCHASED. 








FREDERICK W. FLOYD, Engineer. COMPLETE EXAMINATIONS MADE. 





-——— . ‘ wr. a \ 


Me 
Bie 
a9 

£ 
:s 


ee ae ~ ‘ — 
: J ere “Eth 


a ae hans a - eo te — — ate a 
Cae Gace ee 





7 


















American Gas Light Sournal, July 13, 1903. 


R. D. WOOD & CO. 


400 CHESTNUT i PHILADELPHIA. 








BUILDERS OF 


Cast Iron Pipe. | Gasholders. 


HE AVY LO AM. + ASTINGS, Single, Deuble and Triple Lifts, with or without Metal Tanks. 








Dunham Specials, PURIFIERS, CONDENSERS, 
Hydraulic Work, SCRUBBERS, BENCH WORK. 
LAMP POSTS, VALVES, ETC., Cutler’s Patent Freezing Preventer for 





Gas Power Plants with Producers. Holder Cups. 








ISBELL- PORTER Co., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 





All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —0rFicts- Bridge & Ogden Sts., Newark, N. J. 
















_ 
ned) SSS = == ==) | = 


gaiieee The Continental Iron Works, 





THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F, ROWLAND, Jr., Secretary & Treasurer. 


West and Calyer Sts. (Near 10th & 23d St. Ferries, 
NEW YORK, Borough of Brooklyn. 





BUILDERS OF 


Gas Hoolders. 


Single and Multiple Section Gas Holders a Specialty. 
STEEL GAS HOLDER TANKS. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 












THE GAS ENGINEER’S LABORATORY HANDBOOK, 


By JOHN HORNBY, F.I.C. 


- ae bia, = - - £2560. 
A. M CALLENDER & CO., No. 4 42 Pine Street, New York City. 
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THE STACEY MANUFACTURING CO,, 


MANUFACTURERS OF 


Gasholders, Steel Tanks, 


AND ALL IRONWORK ¢ MAGHINERY REQUIRED IN A GAS PLANT. 
ALSO THE ONLY AUTHORIZED MANUFACTURERS OF 


The Ghollat system Of bas Puiation 


OFFICES: 


No. 239 Mill Street, CINCINNATI, OHIO. ‘Phone, West 690. 


fee PLANS, SPECIFICATIONS AND ESTIMATES CHEERFULLY FURNISHED. 


RITER=CONLEY MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks 
STEEL ROOFS and BUILDINGS. 


PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 


WM. HENRY WHITE, — 


























EDISON BUILDING, No. 44 BROAD STREET, = = = NEW YORK CITy, 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 
Plans and Estimates Furnished. 








1902 DIRECTORY 1902 


OF" AMERICAN GAS COMPANIES. 


Price, - - - - - - $85.00. 


A. M. CALLENDER & co. - = No, 42 Pine Street, New York. 
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(842 = Jelly & Fowler, = 1808 
LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 








Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


LOGAN IRON WORKS. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 














Capacity of Holder, 600,000 Cu.Ft. 





BENCHES,. SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 


Contractors for 
Complete Works. 








ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’sS 
HOT GAS SCRUBBER. 


Gas Analysts Manual, — 


By JAQUES ABADY, M. Inst. Mech. E. 
(Incorporating F. W. Hartley’s “Gas Analyst’s Manual” and “Gas Measurement.”) 
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Holder was in actual use in 90 days from receipt of order. 











Ninety-three Illustrations and Nine Folding Plates. 
Bound in Handsome Half Leather. Price, - 6,50, 





FOR SALE BY 


A. M. CALLENDER & CO., - - 42 Pine Street, New York City. 
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Established iss4. 


D. McDONALD & CO., 


MANUFACTURERS OF 


Wet AND Dry METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 











= 








The amount of gas delivered for 


the coin can be instantly and The gas registered agrees abso- 


moving the meter or replacing chased by the coin. 


any parts. 














WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 120,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


561 West Bt neg Street, | 51, 53 & 55 Lancaster Street, | Jefferson and Monroe Streets, 
EW YORK. ALBANY, N. Y. CHICACO. 


_ THE GONNERSVILLE BLOWER GO., 


MANUFACTURER OF 








ROTARY POSITIVE PRESSURE GAS EXHAUSTERS, BLOWERS AND ll 





HORIZONTAL OR VERTICAL, IN CAPACITY RANGING FROM 9,000 nate 1,800, was : rea Sack Anemeny PER HOUR. 
CONNERSVILLE BLOWER CO., Connersville, Ind. EASTERN SALES OFFICE: 96- 97 Liberty St., New York City. 
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~ HATHOHIEL TUFTS JETER ., 


ESTABLISHED 8 ME ED FO R D STREE ET, Bo STO ON, MASS 


Consumers’ Dry Gas Meters. 
Station Meters of Any Capacity. 


PREPAYMENT GAS METERS. 
MARYLAND METER CO., 


BALTIMORE, North and Saratoga Streets. CHICAGO, 88 to 92 Jackson Boulevard. 














CONSUMERS’ AND STATION METERS PRESSURE GAUGES, ETC. 





SPECIAL ATTENTION GIVEN TO ALL REPAIR WORE. 
a s 


“Fiave you Seen our Complaint Meter?” 











— USING KEYSTONE METERS 
IS FRAUGHT WITH NO 
DISAPPOINTMENTS. 


PERFECTLY MADE. 
PERFECT MEASUREMENT 


GUARANTEED. 
THE KEYSTONE METER COMPANY, 


ROVER SFORD, PFPA. 


FIELD'S ANALYSIS © 


Eor the Wear 1902. 


An Analysis of the Principal Gas Undertakings in England, Scotland and Ireland. Being ti:2 33d Year of 
Publication. Compiled and Arranged by 


JOHN WW. FIELD, 


Secretary and General Manager of The Gas Light and Coke Company, London. 


Price $5. For Sale by 
A. M. CALLENDER & CO., - No. 42 Piue Street, N. Y. City. 
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| AMERICAN METER COMPANY, 
NEW YORK, PHILADELPHIA, CHICAGO, 


SAN FRANCISCO, ST. LOUIS. 


PREPAYMENT JETER. 


THEIR CONSTRUCTION IS SUCH THAT THEY MAY BE READILY 
READJUSTED WHEN THE SCALE OF CAS RATES IS CHANCED. 


HELME & McILHENNY, 


Established 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete, 


aa —_METERS REPAIRED om 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. 




















PROMPT ATTENTION _ CORRESPON DENCE SOLICITED 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 











Special Attention given to Repairing METERS of all Makes. 





FACTORY AT ERIE, PA. 








This is the best time 
to look after your repairing. 


, Seventy per cent. of old meters run slow. You are losing money 
on them. Let us put them in shape for you, a few at a time, until your 
entire meter equipment is made as good as new. It is better to attenu 
to this matter now, before the Gas Stove sea8on is at its height. Prob- 
ably we can do such work in our factory better and cheaper than you 
can do it at home, and just now we can do it promptly. 





Sy The BUHL METERS are as good Meters as you can get. 


DETROIT METER COPMPANY, = = Detroit, [ich. 
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UOMPEUILION'S (he StU 
(fal makes us grow! 


Hadnt you noticed that were 
doing a bigger business than 


we ever did before ? 


! Surely Is Fa 


“WESTERN GAS” MACHINES 
ARE BUILT TO MEET THE 
DEMANDS OF MODERN GAS 
ENGINEERING. | 





CAS ENCINEERS AND BUILDERS, 


FORT WAYNE, IND. 











